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Description 



This invention relates to a differentiation-inducing agent. In particular, this invention relates to the use of a novel 
benzamide derivative or anilide derivative for an anticancer drug or other drugs based on its differentiation-inducing 
activity. 

Cancers have now become a top cause of death, exceeding heart and cerebrovascular diseases, and so many 
studies have been conducted with enormous expense and time to overcome cancers. They have not been, however, 
overcome in spite of a variety of investigations for therapy such as a surgical operation, a radiation therapy and ther- 
motherapy. Among those therapies, chemotherapy is one of the main area for cancer treatment. To date, however, no 
satisfactory drugs have been discovered, and thus an anticancer drug with reduced toxicity and high therapeutic effect 
has been desired. Many of the conventional anticancer drugs show their effect by affecting mainly DNA to express 
their cytotoxicity and then injuring carcinoma cells. However, since they do not have sufficient selectivity between 
carcinoma cells and normal cells, adverse reactions expressed in normal cells have limited their use in therapy 

Meanwhile, differentiation-inducing agents among anticancer drugs are intended to induce differentiation of car- 
cinoma cells for controlling their infinite proliferation, rather than directly kill the cells. 

The agents may, therefore, be inferior to the anticancer drugs directly killing carcinoma cells, with regard to invo- 
lution of a carcinoma, but may be expected to have reduced toxicity and different selectivity. In fact, it is well known 
that retinoic acid, a differentiation-inducing agent, may be used for treatment of acute promyelogenous leukemia to 
exhibit a higher effect [Huanget al., Blood, 72, 567-572(1988); Castaign et al., Blood, 76, 1704-1709 (1990); Warrell 
et al., New Engl.J.Med. 324, 1385-1393(1991) etc.]. In addition, vitamin D derivatives exhibit differentiation-inducing 
effect, and thus their application for anticancer drugs have been investigated [e.g., Olsson et al, Cancer Res 43 
5862-5867(1983) etc.]. ^- — , 

As the results of these investigations, there have been reported applications-for anticancer drugs, of a variety of 
differentiation-inducing agents such as vitamin D derivatives (JP-A 6-179622), isoprene derivatives (J P-A6- 192073), 
tocopherol (JP-A6-256181 ), quinone derivatives (JP-A 6-305955), noncyclic polyisoprenoids (JP-A 6-31 6520), benzoic 
acid derivatives (JP-A 7-206765) and glycolipids (JP-A 7-258100). There have been no agents having sufficient level 
of effect for cancer treatment in spite of the investigations, and thus there has been greatly desired a highly safe agent 
effective to a variety of cancers. 

Preferred embodiments of this invention may provide compounds which exhibit differentiation-inducing effects and 
are useful as pharmaceutical agents such as therapeutic or improving agents for malignant tumors, autoimmune dis- 
eases, dermatologic diseases and parasitism. 

We have intensely researched and have found that a novel benzamide derivative and a novel anilide derivative 
having differentiation-inducing effect show antitumor effect. 

This invention provides a compound represented by formula (1 ) or a pharmaceutical^ acceptable salt thereof: 



wherein A is a phenyl or heterocyclic group, optionally substituted with 1 to 4 substituents selected from the group 
consisting of a halogen atom, a hydroxyl group, an amino group, a nilro group, a cyano group, an alky I group having 
1 to 4 carbons, an alkoxy group having 1 to 4 carbons, an aminoalkyl group having 1 to 4 carbons, an alkylamino group 
having 1 to 4 carbons, an acyl group having 1 to 4 carbons, an acylamino group having 1 to 4 carbons, an alkyfthio 
group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 4 carbons, a perfluoroalkyloxy group having 1 to 4 
carbons, a carboxyl group, an alkoxycarbonyl group having 1 to 4 carbons, a phenyl group and a heterocyclic group; 

X is a bond or a moiety having a structure selected from those illustrated in formula (2) 




R1 



EP 0 847 992 A1 



10 



— (CH^e— 



— (CH^g-O— (CH 2 )e— 



? 4 

-(CH2>g— N— (CH 2 )e— f — (CH^g-S— (CH 2 )e— 



O 
II 



RS 0 
II 



-(CH^g-C-fCH^m- , -(CH^g-N-C-fJCHaJm- 



b r 

-(CHjJg— C— N-(CH 2 )m— 



(2) 



15 



20 



^rhon« T J an | ° pti0nally 8 ^ S tituted alkyl group having 1 to 4 carbons, a perfluoroalkyl group havino 1 to 4 
to^aTbis 9r ° UP ° f 3 tefOCyC,iC 9rOUP; RS " hydr ° 9en ° f ^ ° Pti0na,fy SUb3titUtad ^Tgroup^aving J 
n is an integer of 0 to 4, provided that when X is a bond, n is not zero 
Q is a moiety having a structure selected from those illustrated in formula (4) 
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This invention also provides an anilide having the structure represented by formula (13) 
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having CO-. -CS-, -SO- or -SQ 2 - which ,s linear, cycl^ or their combination and links AandB;andin which the distances 
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between the centroid of ring B (W1 ), the centroidof ringA (W2) and an oxygen or sulfur atom as a hydrogen bond 
acceptor in the moiety Y (W3) can be as follows; W1 -W2=6.0 to 1 1 .0 A. W1 -W3=3.0 to 8.0 A, and W2-W3=3.0 to 8.0 
A; preferably W1 -W2=7.0 to 9.5 A; W1 -W3 is 3.0 to 5.0 A; and W2-W3 is 5.0-8.0 A; or a pharmaceutical^ acceptable 
salt thereof. 

Preferred benzamide derivatives and anilide derivatives of this invention have differentiation-inducing effect and 
are useful as a drug such as a therapeutic or improving agent for malignant tumors, autoimmune diseases, dermatologic 
diseases and parasitism. In particular, they are highly effective as a carcinostatic agent, specifically to a hematologic 
malignancy and a solid carcinoma. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a change of the volume of the tumor when the compound of Example 48 was administered against 
the tumor cell HT-29. 

Figure 2 shows a change of the volume of the tumor when the compound of Example 48 was administered against 
75 the tumor cell KB-3-1. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

In the. above formula (1 ), n may be zero or an integer of 1 to 4. 

Q in the above formula (1) may be any structure illustrated in formula (5); 
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wherein R 7 and R 8 are as defined above. 

X in the above formula (1) may be a moiety having the structure represented by formula (6); 

-(CH 2 )e- (6 ) 

wherein e is as defined above. 

X in the above formula (1) may be also a moiety having any structure illustrated in formula (7); 



-(CH^g-O— (CH 2 )e— , -(CH2)g-S— (CH^— , ( 7 ) 

40 R 4 

— (CH2)9— N— (CH^- 



wherein e, g and R 4 are as defined above. 

X in the above formula (1) may be also a moiety having any structure illustrated in formula (8); 

— (CH a )g— C— (CH^m— , — (CH 2 )g~N-.C-(CH 2 )m— • ( . 

— (CH^g— C— N-(CH 2 )m— 

55 wherein g, m and R 5 are as defined above. 

The anilide represented by formula (13) may be one wherein A is an optionally substituted heterocycle; B is an 
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optionally substituted phenyl; and R3 is an amino group 

The anilide may be also one wherein Y has -CO- and is linear, cyclic or their combination 

tutioi « ZT 2 Z e cl 4 oT ons ' means 9 carbon number per a 8in9,e 8Ubstrtuen,; tor °™»«- *» **■ «** 

5 A heterocycle in the compound represented by formula (1 ) or (1 3) may be a monocyclic heterocvcle havino <; ™ 

i^ZT^T 1 10 4 nitr09en> ° Xy9en ° r SU,fUf atomS ° r a ^lie-fused heterocyct %S£Z££^ 
cycle includes pyridine, pyraz.ne, pyrimidine, pyridazine, thiophene, furan. pyrrole, pyrazole isoxazo^^othiSSe 
.midazole oxazole, thiazole, piperidine, piperazine. pyrrolidine, quinuclidine ZahydZ^Z^e Zm^Tc,' 
10 Zul ,h ! " ke th The bk *. C ! ic fused ^recycle includes quinoNne; isoquinoline; -UKn^SX^ 

A halogen may be fluorine, chlorine, bromine or iodine. 

An alkyl having 1 to 4 carbons includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and tert-butvl 

An aminoalkyl having 1 to 4 carbons includes aminomethyl, 1 -aminoethyl, 2-aminopropyl and the like 
N-et^a 3 ^ N-methylamino, N.N-dimethylamino, N, N -diethy,amino; N-methyl- 

An acyl having 1 to 4 carbons includes acetyl, propanoyl, butanoyl and like 

An ZSJ? haVin ?. 1 '° 4 C ! rb0nS inC ' UdeS ace, y ,amino - Propanoylamino, bulanoylamino and the like 
An alkylthio having 1 to 4 carbons includes methylthio, ethylthio, propylthio and the like 
A perfluoroalkyl having 1 to 4 carbons includes trifluoromethyl, pentafluoroethyl and the like 

lrlZTl yi °V aV,n V t0 4 Carb ° nS indUdeS trifluore ""e^oxy, pentafluoroethoxy and the like. 
An alkoxycarbonyl hav.ng 1 to 4 carbons includes methoxycarbonyl and ethoxycarbonyl 

An .optionally substituted alkyl having 1 to 4 carbons includes methyl, ethyl, n-propyl isoproovl n-butvl isoh.^ 
sec-butyl and tert-butyl and these having 1 to 4 substituents se.ected from the grou^efeZofa hiSS'SSt 
amino, nitro, cyano, phenyl and a heterocycle. *«wig or a naiogen, hydroxyl, 

As described below, important elements in the compound represented by formula (1 3) are (a) presence of rina A 
nng B and oxygen or sulfur atom as a hydrogen bond acceptor, and (b) the distances between hej detTrm Led bv 
their stenc configurations. There may be, therefore, no limitation as bng as the structure of hasThXrerbo^d 

carLn J2& k t f ? , 3 ' S ,,nea^ • ° yC,iC ° f their co m°>nation. means either (a) one consisting o 

Z^?^* T° T " nk,n9 A 3nd B ' WhOSe ,inear or branched moiety has -CO-. -CS-, -SO- or -sS- Tb) one 

£ WhOSe T" C » mOISty h3S - CO -' - CS "' - S °- ° r - SO *-' and W one ""king A and B wherein a cornea™ 
of cyclic and linear moieties form a structural unit having -CO- -CS- -SO- or -SO,- comoinanon 

ortht^tLT'T St c CtUre inC, , UdeS CyC,i ° m ° ietieS havin9 4 <° 7 m ' embers staining carbons and/or hetero atoms 
ortheir fused cycles. For example it may be cyclobutane, cyclopentane. cyclohexane, cycloheptane oxetanr^olanT 

mnTZT^T 0 ™™ 1 i T idaZO,id,ne ' PWldhe. piperidine, pipeline, IndoHne, S^^^^ES 

m9S ' ? h "? y COnta,n unsaturated bonds . nydrogen bond acceptors and/o sSu'ente 
hav^ESS^ST COnSK,enn9 de 9 ree of conformational freedom of the compound Represented by fo mute (1 3) 
ac«L a ^H^ TZ 9r ° U l S P ° SSibly inVO ' Ved in an bi °molecule-drug interaction such as a hydrophobic inter 
fnd'ng effect 9 ^ " ^ * - impound showing high dCnfeE- 

softwJrf^ r CtUfe ° f 8 hi9h ^ com » ound usin 9 « molecular modeling 

! m2 1 , ; y conformations for all rotatable bonds to determine the most stable structure where 

Gasteiger-Huckelmethod. Then, startmg with the most stable structure, we have performed a superimposition takina 

LeTJr, C ° nSlde K ration USi "9 D'SCO/SYBYL and then have found that a particular spaTconfiZ fon is 

necessary for expression of high differentiation-inducing effect cwingurauon is 

(MSl'^nd SYBY Pr ° 9ram PaCk39eS SUC " 88 CATALYST(MSI), Cerius2^1SAR + 

The ring centroid used in definition of the spatial configuration may be defined as an average of X Y and 2 axes 

fled 6 Z 9 T; 8 : WhSn "J ^ StrUC,UfG 10 bS Ca,CU ' atSd iS f -^cyclic, the centroS lo ll the J£5 
fused ring or of a partial ring may be used as that for defining the space 

"Possibility of formation of a configuration" means that a conformer filling the spatial configuration is within 1 5 keel/ 
mol. preferably 8 kcal/mol from the energetically most stable structure onr.gurat.on is within 1 5 teal/ 

Specific calculation can be performed as described in the instructions for Sybyl (M.Clark) or J.Comput.Chem. 10, 
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982(1989). 

A pharmaceutical^ acceptable salt of the compound of this invention includes salts with an inorganic acid such 
as hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid; and with an organic acid such as acetic acid, 
lactic acid, tartaric acid, malic acid, succinic acid, fumaric acid, maleic acid, citric acid, benzoic acid, trifluroacetic acid, 
p-toluenesulfonic acid and methanesulfonic acid. Such a salt includes N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxy- 
carbonylaminomethyllbenzamide hydrochloride, N-(2-aminophenyl)-4-fN-(pyridin-3-yl)methoxycarbonylaminomethyl] 
benzamidehydrobromide, N-(2-aminophenyl)-4-fN-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide sulfate, N- 
(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide phosphate, N-(2-aminophenyl)-4-[N- 
(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide acetate, N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbo* 
nylaminomethyljbenzamide lactate, N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide 
tartrate, N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide malate, N-(2-aminophenyl)- 
4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide succinate, N-(2-aminophenyl)-4-tN-(pyridin-3-yl)methox- 
ycarbonylaminomethyl]benzamide fumarate, N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl] 
benzamide maleate, N-(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide citrate, N- 
(2-aminophenyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide trifluoroacetate, N-(2-aminophenyl)-4- 
[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide p-toluenesulfonate and N-(2-aminophenyl)-4-[N-(pyridin- 
3-yl)methoxycarbonylaminomethyl]benzamide methanesulfonate. 

As used herein, a "drug" includes a therapeutic and/or improving agent to, for example, an autoimmune disease, 
dermatologic disease or parasitism, in addition to a anticancer drug. 

When having asymmetric carbon or carbons, the compound represented by formula (1) or (13) may be obtained 
as an individual stereoisomer or a mixture of stereoisomers including a racemic modification. This invention encom- 
passes the above-specified different forms, which may be also used as an active ingredient. 

Representative compounds of this invention represented by formula (1 ) or (1 3) are specifically shown in Tables 1 
to 4, but this invention is not intended to be limited to these. 



> 0847992A1_I_> 



7 



EP 0 847 992 A1 



Table 1 (l) 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



A-X-Q-(CH 2 )n 




8 



1 0 



Direct bond — -C-N- 
H 



o- 
o- 

o- 

o- 
"o- 

o- 

o- 



— CH 2 ^ 



-(CH 2 ) 2 - 



-(CH 2 )«~ 



— CH^ — 



-(CH 2 ) 2 - 



-CH 2 — 



O 
if 

— C-N- 
H 



O 
II 

— C-N- 
H 



O 
fl 

— C-N- 
H 



O 
li 

— C-N- 
H 



O 
II 

-C-N- 



o 
II 



o 
II 



o 
II 

-N-C- 



s 

Direct bond — c-n- 



H H 

H H 

H H 

H H 

H H 

H H 
H H 

H H 

H H 



BNSDOCID: <EP___oe47992A1J_> 



8 



EP 0 847 992 A1 



Table 1 (2) 
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Table 1 (3) 
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-CH 2 - _ 



O 
II 

C-N- 
H 



2 H H NH 2 



3 H H NH 2 



1 H H NH 2 



o 

(CH^- -C-N- 1 H H NH 2 



O 

-(CH^- -c-N- 1 H H NH 2 

H 



o 

-CH 2 - _g_ M _ 2 H H NH 2 
H 



H' 



H NH 2 



so 



55 



7 9 



8 0 



Q- 

o- 



Direct bond -n-C— 2 H H NH 2 

H 



— CH 2 — 



O 
ii 

-N-C— 
H 



H 



H NH 2 
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Table 1 (9) 



10 



15 



20 



2S 



30 



35 



40 



45 



SO 



ss 



A-X-Q-(CH 2 )n 



s R1 




Compound No. A 



Q 



n 



R1 R2 R3 



8 1 

8 2 

8 3 
8 4 
8 5 
8 6 

8 7 
8 8 

8 9 

9 0 



Direct bond -o— C-N- 
H 



0~ - ch *- 



O 
It 



8" 



O 
II 

-O-C-JJ- 



o- 
o- 



— {CH 2 ) 3 ~ 



o 
II 

O-C-N- 



— CH 2 — 



-CH a - 



O 
II 

-N-C-O- 



-O-C-N- 



Q- 

Q- CHj— 

a- - 



Direct bond _ N _c-N- 
H H 



0 
ii 

H H 



H H 



S 



T c- r 



H 



H 



H 



H 



H 



H NH 2 



H H NH 2 



H H NHp 



H NH, 



H NH 2 



H H NH 2 



H H NH> 



H NH 2 
H NH 2 



H H NH 2 
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Table 1 (10) 



A-X-Q-(CH 2 )n 



s R1 



w 



15 



20 



25 



35 



40 



45 



SO 




Compound No. ^ 



Q 



n R1 R2 R3 



9 1 



ss 



9 2 



9 3 



9 4 



9 5 



9 6 



9 7 



9 8 



9 9 



10 0 



Q- 
Q- 

o 
o 

Q- 
O 

O- 
Q- 



-O-CHj- 



— 0-CH 2 - 



O 
II 

— NH-C- 



-N-CH,- 



o 

-C-N-CH 2 - 



0 
it 



O 



O 



O 

I! 

— C-N— 
(CH 2 ) 3 



a 



N 

O 
ii 

— C— N— 
I 

CH 3 



-c-n- 



— NH-C~CH 2 - — C — H — 



O 
ii 

-C-N- 



o 

II 



-c— N— 

H 



o 

II 

-C-N- 



o 

II 

-C-N- 



o 

II 



H 



H 



H 



H 



H NH 2 



H H NH, 



H H OH 



0 H H NH 2 



1 H H NH 2 



1 H H NH, 



H NH 2 



H NH 2 



H NH 2 



-C-N- 1 H 



NH 2 
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Table 1 (11) 



A-X-Q-(CH 2 )n 




Compound No. /\ 

1 0 1 0~ - ch *-°- 



CHj- 



02 Q- - 



10 3 

10 4 
10 5 

10 6 



o- 



CHj-o-CH2- 



-CH 2 -o-CH 2 - 



O 
II 

-CH 2 -N-C— 



-CH 2 -N-CH 2 - 



— CH 2 -N-CH 2 - 
N 



107 <> 
lea q_ 

109 Q_ 

no Q~ 



— CH 2 -N-CH 2 - 
CH 3 



O 
If 

— C— N— 
H 

O 

— C-N— 
H 



O 
II 

— C— N- 
I 

CH 3 

O 
II 



O 

w 

— C — N — 
H 



O 
II 

— C-N- 
H 



O 
II 

-C-N- 



0 

II 

H 



~CH 2 — _ 



O 
II 

O— C-N— 

o 

II 

-O-C-N- 



n 

o 



R2 

R1 R2 R3 
H H NH 

3-CH 3 H NH 2 

H H NH 2 
H H NH 2 

H H NH 2 
H H NH 2 

H H NH 2 
H H NH 2 

H H NH 2 
H 5-F NH* 
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Table 1 (12) 



10 




A-X-Q-(CH 2 )n > 


5 R1 


R3 

1 2 














II 'M 

° s< 




3 

R2 

4 




15 


Compound No 


A 

A 


y 

A 


Q n 


5 

R1 


R2 


R3 


20 


1 1 1 


O- 


-CH,- 


o 
l( 

-O— C-N- 1 
H 


H 


H 


OH 




1 1 2 


O 


— CH 2 — 


O 
II 

— N— C — N — 1 
H H 


H 


5-F 


NH 2 


25 


1 1 3 


€h 


— CH 2 — 


O 
II 

-O-C-N- 1 


H 


4-CI 


NH 2 


m 


1 1 4 


Q- 


— CH 2 — 


o 

II 

— N— C — N — -I 
H H 1 


H 


H 


OH 


35 


1 1 5 


o- 


— CH 2 — 


o 

li 

— O— C-N— 1 
N 


H 


H 


OH 


40 


116 


O- 


— CH a — 


0 
II 

— O— C — N— 1 
H 


H 


4-OH 


OH 




1 1 7 


/=\ 


— CH 2 — 


O 
I' 

-C-N- 1 


H 


H 


OH 


45 


1 1 8 


o- 


— CH 2 — 


0 
II 

-O-C-N- 1 


H 


5-CH 3 


OH 


SO 


1 1 9 




— CH 2 — 


0 

II 

-O-C-N- 1 


H 


SOCH3 


OH 


S5 

• 


12 0 


a- 


~CH 2 - 


0 

II 

—O-C-N— 

or ' 

N 


H 


H 


NH 2 
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Table 1 (13) 



A-X-Q-(CH 2 )n 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 




1 2 4 

1 2 5 

12 6 
1 2 7 
12 8 
1 2 9 
1 3 0 



Q- 
O- 

o- 
o 



O 
II 

-c- 



o 

II 



-0-CH 2 - 



o 

— O— C-N- 
H 



O 
II 

— C — N- 
H 



O 

ri 

-N-C-N- 
H H 



0 
II 

-C— N — 
H 



0 
II 



o 
II 



3-CI H NH* 



0 H H NH 2 



1 H H OH 



1 H H NH 3 



1 H H NH 2 



1 2-CI H NH 2 



1 H s.p NH 2 



-0-0*- 



1 H 



5-OCH 3 NH 2 
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Table 1 (14) 



A-X-Q-(CH 2 )n 



10 



15 



20 



2S 



35 



40 



45 



SO 




Compound No. A 



n R1 R2 R3 



13 1 
13 2 

13 3 
13 4 

13 5 

13 6 /— 



137 r 



13 8 r= 
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13 9 

14 0 



0- 

N— ^ 
NH 2 

N(C! 

0- 

N(CI 

0- 

N(C 

0- 

OCH, 
OCH, 

0- 



,N(CH 3 ), 



N(CH,), 



wvn, 
,OCH, 

0- 



-CH a - _ 



O 
II 

O-C-N- 



-Q-CH 2 - 



— C— N— 

H 



— CH 2 -0— CH 2 — — C — jsj_ 



— CH 2 — _ 



O 
II 

O— C— N- 
H 



— 0-CH 2 - 



— C— N- 
H 



— CH 2 -0-CHj— — c—N— 



-CH 2 - _ ( 



O 
II 

O-C-N- 



— O-CHj- 



-CH 2 -0-CH 2 - 



-C-N- 



o 

II 

-C-N- 



-CH 2 - _ 



O 
II 

O-C-N- 



H H NH 2 



H H NH 2 



H H NH 2 



H H NH 2 



H x H NH 2 



H H NH 2 



H H NH 2 



H H NH 2 



H H NHa 



H 5-F NH 2 
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Table 1 (15) 



A-X-Q-(CH 2 )n 
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15 



20 



ss 



30 



35 



40 



45 



SO 




Compound No. 



n R1 R2 R3 



55 



14 1 

14 2 

14 3 
14 4 
14 5 

14 6 
14 7 
14 8 

14 9 
1 5 0 



Or 
Or 

/ CH * 

0- 

to- 

to- 



H 3 C, 



H 3 C, 



H 3 C, 



Direct bond — C-£j- 1 H H NH 2 



— CH 2 — 



Direct bond 



— CH 2 — 



O 
it 

-O-C-N 



o 
II 

— C-N- 
H 



h 1 H H NH 2 



1 H H NH 2 



-CH 2 - 



-<CH 2 ),- 



O 
H 

H 



- 1 H H NH 2 



O 
II 

-O-C-N 



[- 1 H H NH 2 



- CH *~ -N-c-N- 1 H H NH 2 



-CH 2 - -o-C-N- 1 H H NH 2 



O 

W i , , 

-N-C-O-- 1 H 
H 



H NH 2 



-N-C-N- I H H NH 2 

H H 



-C-N- 1 H H NH2 
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Table 1 (16) 



A-X-Q-(CH 2 )n 



10 



15 



20 



25 



m 



35 



40 



45 



SO 




Compound No. A 



Q 



n 



R1 R2 R3 



15 1 



15 2 
15 3 
15 4 



H,C V 



-<CH 2 ),- 



o- -« 

cy- -■=«.- 

Direct bond 

CI 

1 5 5 4, \— — CH 2 — 
CI 

15 6 Cl— — Direct bond 
157 C,— -CH a - 

-°- CK *- 
15 9 — -o-ch 2 - 



15 8 



CL 



CL 
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1 6 



o 
II 

-C-N- 



o 
II 

-N-C- 



o 

— C-N- 
H 

O 
II 



— C-N- 
H 



O 
II 

o 

II 

- c -«- 



o 

II 



o 

II 

-o-c T 



H H NH 2 



H H NH 2 



H H NH 2 



H H NHo 



H H NH 2 



H H NH 2 



H NH 2 



H NH 2 



H H NH 2 



H H NH 2 
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Table 1 (17) 



10 



15 



20 



30 



35 



40 



45 



SO 



A-X-Q-(CH 2 )n 




Compound No. 



Q n R1 R2 R3 



1 6 1 

16 2 

1 6 3 
16 4 
16 5 

16 6 

16 7 

1 6 8 

16 9 
1 7 0 



H 3 CO, 



H 3 CO, 



H 3 CO, 



HjCO, 



H 3 CO, 



b- 

b- 
b- 

b- 



C 2 H s O, 



H 3 CS, 



H 2 N, 



b- 
b- 



-CH 2 - 



— CH 2 — 



O 
II 

-o-c-g- 



o 

II 

-N-C-O- 



— CHj— _ 



O 
11 

N-C-N- 
H H 



O 
fi 

-C-N- 
H 



1 H H NH 2 



1 H H NH 2 



1 H H NH 2 



1 H H NH 2 



o 

-(CHjfe- -C-N- 1 H H NH 2 

H 



ft 



o 
II 

-c— 



— CH 2 — 



— CH 2 - 



U 



o 
II 



o 

-O— C-N- 
H 



o 
tl 

°- c T 



— CH 2 - 



O 
II 

-O-C-N- 



0 H H NH 2 
2 H H NH 2 

1 H H NH 2 
1 H H NH 2 
1 H H NH 2 
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Tabic 1 (18) 



A-X-Q-(CH 2 )n 



10 



15 



20 



25 



35 



40 



45 



SO 




Compound No. 



Q 



n R1 R2 



R3 



17 3 



1 7 8 



ss 



1 8 0 



o 

II 



17 1 <T~y~" -CH,- _o-C-N- 



17 2 -< CH ^- - 



o 
II 

O-C-N- 



Q- 



Direct bond 



O 
II 

C-N- 



17 4 _CHl_ 

175 Q — 



o 

II 

-C-N- 
H 



O 

0-CH 2 - — C-N- 
H 



• o-- 

177 Q- -=«.- 
ft 

179 Q~ -OH,- 



O 
II 

CH 2 -0-CH 2 - — C-N- 
H 



H 3 C 



H 3 C 



Direct bond 



O 
II 



o 

II 

-C-N- 



o 

II 

-O-C-N- 



fl 

-O— C-N- 
H 



H H NH 2 



1 H H NH 2 



1 H H NH 2 



0 H H NH 2 



1 H 5-OCH, NH 2 



0 H H 



NHo 



0 H H NH 2 



1 H H NH 2 



1 H H NH 2 



1 H H NH 2 
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Table ] (19) 



A-X-Q-(CH 2 )n 



s R1 



10 



15 



20 



SS 



30 



35 



40 



45 



50 




Compound No. A 



n R1 R2 R3 



1 8 1 
18 2 

18 3 

18 4 
18 5 

18 6 
18 7 

18 8 
1 8 9 

19 0 



O- - cHi - 



-o-c-N- 1 H H NH 2 



O- - 



{CHih- -o-C-N- 1 H H NH 2 



Direct bond — c— N- 



CH 2 — 



•0- - ch =- 



o 
II 

-C-N- 



o 

II 



0~ ~ CH =- -nXo- 



H,C 



H,C 



SS 



V-/ Direct bond — I-n- 
-CH a - 



o 
II 

-O— C-N- 
H 



O 

II 

-O— C-N- 
H 



1 H H NH 2 

OH H nh 2 

0 H H NH 2 

1 H H NH 2 

0 H H NH 2 

1 H H NH 2 
1 H H NH 2 
1 H H NH 2 
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Table 1 (20) 



A-X-Q-(CH 2 )n 



10 



15 



20 



25 



3S 



40 



45 



SO 



55 




Compound No. A 



n 



R1 R2 R3 



1 9 1 
1 9 2 

19 3 
1 9 4 

19 5 

1 9 6 



Or 



N 



1 9 7 

1 9 8 CV- 

N-N 

1 9 9 

N-N 

2 0 0 

N-N 



Direct bond 



— CH 2 - 



O 
ii 



o 
II 

-O— C-N- 
H 



H H NH 2 



H H NH 2 



-CH 2 -0-CH z - _ 



O 
It 

C— N- 
H 



~CH 2 -0-CH 2 - _ 



O 
II 

C-N- 
H 



Direct bond 



— CH a — 



Direct bond 



o 
ii 

— C-N- 
H 



O 
ll 

-O— C-N- 
H 



O 
II 

-C-N- 



H NH, 



H H NH 2 



H H ^ 2 



1 H H NH2 



H H NH 2 



-CH 4 - -o-C-N- 1 H H NH 2 

H 



-CHj-O-CHj- -C-Jj- 1 H H NH 2 



-CHj-O-CH,- _£_ N _ 0 H H NH 2 

H 
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Table 1 (21) 



A-X-Q-(CH 2 )n 
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15 



20 



25 



30 



35 



40 



45 



SO 
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Compound No. A 



Q 



n R1 R2 R3 



2 0 1 0~* Direct bond -cUn- 1 H 



2 0 2 \fV- 
2 0 3 f-\ 



o 

-CH a - -O-C-N- 1 H 

H 



H MHo 



H NHn 



-(CH*)*- -o-C-N- 1 H H NH 2 



H NH 2 



2 0 4 -ch 2 -o-ch 2 - 0 H 

H 

* 2 0 5 Q- Direct bond 1 H H NH 2 

2 0 6 Q~ _ CH ,- _ 0 J. r x H 

2 0 7 Q- -ch^o-ch,- J_ N _ j H 

H 

2 0 8 fV~ -CHj-o-CH,- K n u 

•^O * — C-H- Oh H NHn 



H NH, 



H NH> 



2 0 9 fV_ 
210 O- 



O 

Direct bond _(L. N _ 



fl- 1 H H NH 2 



N Direct bond 

V CH 3 



-C-N- 1 H H NH 2 
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Table 1 (22) 



10 



15 
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A-X-Q-(CH 2 )n 




Q 



n R1 R2 R3 
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25 



m 



35 



40 



45 



SO 



ss 



2 1 1 
2 12 

2 13 
2 1 4 
2 15 

2 1 6 
2 17 
2 18 

2 1 9 
2 2 0 




(TV- 



CH, 



\ 



CH, 



-IT 



— CH 2 — 



Direct bond 



Direct bond 



Direct bond 



— (CH 2 )3— 



— CH 2 — 



-CH 2 — 



—CH 2 — 



— CH 2 — 



O 
II 

-O-C-N 



- 1 H 



H NH 2 



o 
II 

— C-N- 
H 

O 
II 

— C-N- 
H 



O 
II 

— C-N- 
H 



-N-C-O- 
H 



0 
II 

-O-C-N- 
H 



O 
II 



-O— C-N- 
H 



-O-C-N- 



O 
II 



1 H H NH 2 



1 H H NH 2 



1 H 



1 H 



H 



H 



NH 2 
NH 2 



1 H H NH 2 



1 H H NH 2 



1 H H NH 2 



H~ 1 H H NH 2 



1 H H NH2 
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Table 1 (23) 
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Compound No. A 
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2 2 2 
2 2 3 
2 2 4 

2 2 5 
2 2 6 



O- 
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O 



H,C 

2 2 7 HjcV^N- 



2 2 8 
2 2 9 
2 3 0 



SB 




— CH 2 ~ 



-CH 2 -o-CH 2 - 



-CH 2 -0-CH 2 - 



Direct bond 



Q 



O 

(I 

o 

II 

-C-N- 

o 

II 

— C-N- 
H 

O 
II 

-O—C-N- 
H 



O 
II 

-O-C-N- 



R1 R2 R 3 



H 



H 



H 



H 



-CH z - 0 -CH 2 - _n_^_ 



Direct bond 



— CH,— 



-CHj-O-CHj- 



o 

„ II 
-O-C-N- 



o 

„ II 

-O-C-N- 
H 



O 
II 

-O-C-N- 
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II 

-C-N- 



H 



H 



1 H 
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H NH 2 

H NH 2 
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H NH 2 



1 H H NH 2 
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Table 1 (24) 
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15 



A-X-Q-(CH 2 )n 



s R1 



Compound No. 




n R1 R2 R 
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25 



35 



40 



45 



50 



SS 



2 3 1 



2 3 2 IL 



2 3 4 



2 3 6 



2 3 7 



2 3 9 
2 4 0 



N 



N 



2 3 3 l N <L'> 



N 



235 CD 




CO- 




H 2 N 



H 2 N 



Direct bond 



Direct bond 



Direct bond 



Direct bond 



Direct bond 



\ Direct bond 



o 
II 

-C-N- 



Direct bond _e_ N - 



O 
II 

C-N- 
H 



Direct bond 



o 
II 

C-N- 



-C-N- 
H 



O 
II 



Direct bond — 



o 

II 

C-N- 
H 



— C-N- 
H 



O 
II 

-C-N- 
K 



Direct bond _c— n— 



O 
II 

C-N- 
H 



-C-N- 
H 



H H NH 



H 



H 



H 



H NH 



H H NH 



H NH 



H NH 2 



H H 



H H 



H H 



H H 



NH 2 
NH 2 



H NH 2 



NH 2 
NH 2 
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Table 3 (1) 



[Compound No 


Structural formula 


1 




JO 


H 2 N 


2 




DO- 


H 2 N 


1 ^ 


N 




ip 

H 2 N 


1 4 


H 


DO- 


VP 

H 2 N 
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H 




Yp 

H 2 N 
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Compound No. 


Structural formula 
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H 2 N 
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H 2 N 
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V h/ 


1 0 


H 2 N 
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Table 4(3) 



Compound No. 


Structural formula 


1 1 


IrS f> h fY^8 t 

H 0 


1 2 


H 0 CH, 




1 3 


ch, h 




1 4 


CH, H 



The compound of this invention may be prepared as described below, 
(a) A compound represented by formula (14); 

A-X-R 9 (14) 

wherein A and X are as defined above; R 9 is -C(=G)OH (G is an oxygen or sulfur atom) or -NH 2 ; 
is condensed with a compound represented by formula (15); 
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R10-(CH 2 )n 



10 




I -7-R2 (15) 



15 



wherein R1, R2 and n are as defined above; R™ is -Nl-L when R9 is -C(-a\nu fr ie Q * * r . , 

group commonly used in a peptide-forming reaction, including benzyl 9 P P * ^ 3 Pr ° teCt,ng 

(b) A compound represented by formula (16) 



20 



12 



A-X-R 

wherein A and X are as defined above; and Ri* is -OH or -NH 2 ; 
is condensed with a compound represented by formula (1 7); 



(16) 



25 



30 



35 



R13-(CH 2 )n 




-R2 (17) 



wherein Ri, R2 R11 and n are as defined above; R13 | s OH or -NH«- 

using an agent such as N.N'-carbonyldiimidazole, N.N'-thiocarbonyldiimidazole oh*&n*n» ™ k 

give a compound represented by formula (18); wnyianmiaazole, phosgene or thiophosgene, to 



40 



45 



A-X-Q-(CH 2 )n 




R2 (18) 



wherein A, X, Q, n, Ri, R* and Rii are as defined above, whose protecting 
compound of this invention. K 9 

(c) A compound represented by formula (14) is condensed with a compound 



group is then removed to give the 
represented by formula (19); 
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RlO-(CH2)n 




0-R14 



(19) 



wherein R 1 , R 10 and n are as defined above; R 14 is a methyl, ethyl or tert-butyl group. 

(d) A compound represented by formula (16) is condensed with a compound represented by formula (20); 




wherein R 1 , R 13 , R 14 and n are as defined above; using an agent such as N,N'-carbonyldi imidazole, N.N'-thiocar- 
bonyldiimidazole, phosgene or thiophosgene to give a compound represented by formula (21); 




wherein A, X, Q, n, R 1 and R 14 are as defined above; which is then hydrolyzed to give a compound represented 
by formula (22); 




wherein A, X, Q, n and R 1 are as defined above. The product is condensed with a compound represented by 
formula (23); 
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R11 



10 



15 



20 



2S 



16- 



(23) 



wherein R2 and R" are as defined above; to give a compound represented by formula (1 8) whose protecting group 
is then removed to give the compound of this invention. ua p 

(e) A compound represented with formula (22) is condensed with a compound represented by formula (24); 




(24) 



wherein R2 and R3 are as defined above; to give the compound of this invention. 



Preparation procedures for typical intermediates are shown below 

A compound represented by formula (1 5) may be prepared by introducing an appropriate protecting group to , 
benzoic acid derivative represented by formula (25); 



30 



35 



RlO-(CH 2 )n 




(25) 



40 



,oo> Wl l erein R1 ' R l° and " are 88 defined above; condensin 9 the Product with a compound represented by foimula 
(23), and removing the protecting group of the condensation product 

. ^. COm P°iJ nd presented by formula (17) may be prepared by introducing an appropriate protecting group to a 
benzoic acid derivative represented by formula (26); 




« ,™ Wh f rein R1 ' R13 and " arQ aS defined above; condensin 9 ^e product with a compound represented by formula 
ss (23), and removing the protecting group of the condensation product 

repre A sented P by n i SZSST ^ ^ ^ * intr0dUCin9 * "** * 8 C ° mp ° Und 

Next, reactions used for preparation of the compound of this invention will be described. 
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The condensation reaction in (a) may be an amide-bond forming reaction for a usual peptide using, for example, 
an activated ester, a mixed acid anhydride or an acid halide. For example, a carboxylic acid, i.e., a compound repre- 
sented by formula (14) wherein R 9 is -C(=G)OH (G is as defined above) or a compound represented by formula (15) 
wherein R 10 is -C(=G)OH (G is as defined above), may be condensed with a phenol derivative such as 2,4,5-trichlo- 
rophenol, pentachlorophenol and 4-nitrophenol, or an N-hydroxy compound such as N-hydoxysuccinimide and N- 
hydroxybenzotriazole, in the presence of dicyclohexylcarbodiimide, to be converted into an activated ester, which is 
then condensed with an amine represented by formula (14) wherein R 9 is -NH 2 or by formula (15) wherein R 10 is -NH 2 , 
to give the desired product. 

Alternatively, a carboxylic acid represented by formula (14) wherein R 9 is -C(=G)OH (G is as defined above) or by 
io formula (15) wherein R 10 is -C(=G)OH (G is as defined above), may be reacted with, for example, oxalyl chloride, 
thionyl chloride or phosphorus oxychloride to be converted into an acid chloride, which is then condensed with an 
amine represented by formula (14) wherein R 9 is -NH 2 or by formula (15) wherein R 10 is -NH 2 , to give the desired 
product. 

Furthermore, a carboxylic acid represented by formula (14) wherein R 9 is -C(=G)OH (G is as defined above) or 
is by formula (15) wherein R 10 is -C(=G)OH (G is as defined above), may be reacted with, for example, isobutyl chloro- 
carbonate or methanesulfonyl chloride to be converted into a mixed acid anhydride, which is then condensed with an 
amine represented by formula (14) wherein F* 9 is -NH 2 or by formula (15) wherein R 10 is -NH 2> to give the desired 
product. 

The above condensation reaction may be conducted solely using a peptide condensing agent such as dicyclohex- 
20 ylcarbodiimide, N.N'-carbonyldi imidazole, diphenyl phosphoric azide, diethylphosphorylcyanide, 2-chloro-1,3-dimeth- 
ylimidazolonium chloride, etc. 

The reaction may be usually conducted at -20 to +50 °C for 0.5 to 48 hours. Solvents which may be used include 
aromatic hydrocarbons such as benzene, toluene and the like; ethers such as tetrahydrofuran, dioxane, diethyl ether 
and the like; halogenated hydrocarbons such as dichloromethane, chloroform and the like; N,N-dimethylformamide; 
25 alcohols such as methanol, ethanol and the like; and a mixture thereof. If necessary, an organic base such as triethyl- 
*amine and pyridine may be added. 

The condensation reaction in (b) may be conducted by activating a compound represented by either formula (1 6) 
or (17) with, for example, phosgene, thiophosgene, N,N'-carbonyldiimidazole, N,N*-thiocarbonyldiimidazole or the like 
and then reacting the activated product with the other compound. The reaction may be usually conducted at -20 to 
+50 °C for 0.5 to 48 hours. Solvents which may be used include aromatic hydrocarbons such as benzene, toluene and 
the like; ethers such as tetrahydrofuran, dioxane, diethyl ether and the like; halogenated hydrocarbons such as dichlo- 
romethane, chloroform and the like; N,N-dimethylformamide; and a mixture thereof. If necessary, an organic base such 
as triethylamine, pyridine and the like may be added. 

The condensation reaction in (c) may be conducted as the condensation in (a). 
35 The condensation reaction in (d) may be conducted as the condensation in (b). 

The protecting group of the compound represented by formula (17) may be removed under the conditions used 
in a common peptide-forming reaction. For example, when R 11 in formula (18) is the amino group protected with tert- 
butoxycarbonyl, it may be deprotected by treatment with an acid such as hydrochloric acid, trifluoroacetic acid or the like. 
A salt of a compound represented by formula (1 ) or (1 3) may be formed during preparation of the compound, but 
40 is usually formed by treating the compound with a pharmaceutical^ acceptable acid. Such an acid includes inorganic 
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid and the like; and organic acids such 
as acetic acid, tartaric acid, fumaric acid, maleic acid, citric acid, benzoic acid, trifluroacetic acid, p-toluenesuifonic 
acid and the like. These salts may be also used as an active ingredient in this invention, as the free base, the compound 
represented by formula (1 ) or (1 3). 
4S A compound represented by formula (1 ) or (1 3) may be purified or isolated by a usual separation method such as 

extraction, recrystallization, column chromatography and the like. 

The novel benzamide or anilide derivative of this invention has differentiation-inducing effect and thus is useful as 
a therapeutic and/or improving agent to a variety of diseases such as malignant tumors, autoimmune diseases, der- 
matologic diseases and parasitism. 
so As used herein, a "malignant tumor" includes hematologic malignancy such as acute leukemia, malignant lympho- 

ma, multiple myeloma and macroglobulinemia as well as solid tumors such as colon cancer, cerebral tumor, head and 
neck tumor, breast carcinoma, pulmonary cancer, esophageal cancer, gastric cancer, hepatic cancer, gallbladder can- 
cer, bile duct cancer, pancreatic cancer, nesidioblastoma, renal cell carcinoma, adrenocortical cancer, urinary bladder 
carcinoma, prostatic cancer, testicular tumor, ovarian carcinoma, uterine cancer, chorionic carcinoma, thyroid cancer, 
ss malignant carcinoid tumor, skin cancer, malignant melanoma, osteogenic sarcoma, soft tissue sarcoma, neuroblasto- 
ma, Wilms tumor and retinoblastoma. 

An autoimmune disease includes rheumatism, diabetes, systemic lupus erythematodes, human autoimmune lym- 
phocytotic lymphadenopathy, immunoblastic lymphadenopathy, Crohn disease and ulcerative colitis. 



45 



BNSDCCID: <EP 0847S92A1J_> 



EP 0 847 992 A1 



10 



15 



A dermatologic disease includes psoriasis, acne, eczema and atopic dermatitis. 
Parasitism includes diseases such as malaria caused through vermination. 
Indications for the compound of this invention are not limited to these specific examples 
The active ingredient of this invention useful as a drug may be used in the form of a general pharmaceutical 
fiS P «;lnl^ e . harmaC f **** o 0 ™* 0 **™ ™» be P re P a ^ with generally used diluents or excipients such as 
havai v^'of ^ 8r " ™ ,stu,a r° a 9° nx - disintegrator, surfactant and lubricant. The pharmaceutical composition may 
have a variety of dosage forms dependmg on its therapeutic purpose; typically tablet, pill, powder, solution, suspension 
emulsion, granule, capsule, injection (e.g., solution, suspension) and suppository. 

slJ rh F «^ rin9 ! ab ' etS ' a / ar if ty °! CarriefS welNknown in the art ma V be used. Such a carrier includes excipients 
J£lr !t , • 9 f • ar ? h ' Ca,C ' Um carbonate - ^oWne, c <VStalline cellulose and silicic acid; binders such as 
• 8 ^P |e , s y ru P' 9 ,ucose solu1ion . solution, gelatin solution, carboxymethyl cellulose 

shellac, methyl cellulose and polyvinyl pyrrolidone; disintegrators such as dried starch, sodium alginate powdered 
agar, calcium carmelose, starch and lactose; disintegration retarders such as sucrose, cocoa butter and hydroqenated 
oil; absorption promoters such as quaternary ammonium base and sodium lauiyl sulfate; moisturizing aoents such as 
glycerin and starch; adsorbents such as starch, lactose, kaolins, bentonite, colloidal silicic 3d SgKs such as 
talc, stearates and polyethylenegtycol.Thetabletmaybe, if necessary, one coated with a common coati^^ 
tablet 1 gelatin^oated tablet, enteric coated tablet, film^oated tablet, double-layer tablet and multilaye, 

c^slaninr^,^ 8, *t "T* °! ^ZT , Wel| - known in the art ma V be Such a carrier includes excipients such as 
crystalline cellulose, lactose, starch, hydrogenated vegetable oil, kaoline and talc: binders such as powdered acacia 
powdered tragacanth gum and gelatin; disintegrators such as calcium carmelose and agar. 

the Si! w ay H S J"? ared by b . ,end L n9 " an 8Ctive in 9 redient wi,h a va "ety of the above carriers as usual and filling 
the resulting blend into, for example, a hard or soft gelatin capsule or the like. 

For preparing injection, solution, emulsion and suspension are sterilized and preferably isotonic with blood It may 
be prepared using diluents commonly used in the art; for example, water, ethanol, macrogol, propylene glycol ' ethox 
ylated isostearyl alcohol, polyoxyisostearyl alcohol and polyoxyethylene sorbitan fatty acid esters. The phaLaceuSl 
preparation may contain sodium chloride necessary to prepare an isotonic solution, g.ucose or glycerinTwTTs 
usual solubilizers, buffers and soothing agents 9'ycenn, as wen as 

*™Z7Zo?:£ sr -10- composftion ^ contain rolorin9 a9ents ' preservatives - p erfu - s - 

« . J^f m ° Unt °I aCtiV6 in9redient in the Pharmaceutical composition of this invention may be, as appropriate 
* USEES *%X weight n ° limi,a,i0nS • and iS 9enera " y ^ 1 10 70 % bV W9i9ht in ^Positton, preferably 
An administration route of the pharmaceutical composition is not limited, and selected depending on patient's aqe 
caos U T e Ve 2 h °l dlS 7 S e H and ° ther - ndittons - For example, tablet, pi... solution, suspension, emufsion'granu.e and 
capsule may be orally admimstered; injection may be intravenously administered solely or in combination with a com- 
mon ,nf usjon fluid such as g.ucose, amino acids and the like, or if necessary, intramuscularly. subcutaneolTy or «2- 
pentoneally as a sole preparation. Suppository may be intrarectally administered 

a ™ ° f H the pha ™ acautical Preparation of this invention may be selected, depending on their dosageform, patient's 
age sex and seventy of disease, and other condittons, as appropriate, but the amount of the active ingredient may be 

SEX^T ? l ° !!° m9/k9 3 ^ " iS recommended *« a un « d <* a 9* form may contain about <Z\ to 
1000 mg of the active ingredient 

The compound represented by formula (1 ) or (1 3) of this invention or a salt thereof exhibits no or a mall toxicity 
which is acceptable as the anticancer agent at the dose showing pharmacological effects. V 

Examples 
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in oaTemire^S J?^"^ ^ * n0t " m,tad the ,0,,0win 9 exam P les ' where *° rubers 

in parentheses indicate those of the compounds shown in the above detailed description. Example 1 

Compotnd'lV N ^ 2 ' amin0phenYl) - 4 ^ N - ben20 V laminomathvl ^ en ^mid f , hydrochloride Hanlo 1 : hydrochloride of 

(1 J } ^o a s , us P ension of 2116 9 of 4-aminomethylbenzoic acid(140 mmol) in 450 mL of dichbromethane was 
addad , 42rnL of tnethylamine (300 mmol). Under ice-cooling. 60.4 g of trifluoroacetic anhydride (287 mmol) in SO 
mL of dichloromethane were added dropwise, maintaining the inner temperature at 3 to 8 »C. and then the mixture 
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was stirred four 3 hours. The reaction mixture was poured into a saturated aqueous sodium bicarbonate solution, 
and was acidified with 10 % hydrochloric acid. The gel precipitate was collected by filtration and dried to give 30.4g 
of 4-(N-trifluoroacetylaminomethyl)benzoic acid (Yield: 87.8 %) as an opalescent solid. 

!H NMR (270 MHz, DMSO-dg) 5 ppm: 4.47(2H, d, J=5.8 Hz), 7.39(2H, d, J=8.1 Hz), 7.93(2H, d, J=8.1 Hz), 10.08 
(1H, t. J=5.8 Hz), 12.95(1H, br.s.) 
(1-2) To a solutbn of 108 g of o-phenylenediamine (1.0 mol) in 1000 mL of dioxane was added 500 mL of 1N 
sodium hydroxide aq., and then 218 g of tert-butyldicarbonate (1.1 mol) in 500 mL of dioxane under ice-cooling. 
After stirring for 6 hours at room temperature, the mixture was left overnight. The mixture was concentrated to 1/2 
volume by evaporation, and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried 
io and evaporated. The residue was purified by column chromatography (eluent: chloroform) to give a solid, which 

was then washed with diethyl ether to give 68.4 g of N4ert-butoxycarbonyl-o-phenylenediamine (Yield: 32.8 %) 
as a white solid. 

1 HNMR (270 MHz, CDCI 3 ) 8 ppm: 1.51(9H, s), 3.75(2H, s), 6.26(1 H, s), 6.77(1 H, d, J=8.1 Hz), 6.79(1 H, dd, J=7.3, 
8.1 Hz), 7.00(1 H, dd, J=7.3, 8.1 Hz), 7.27(1 H, d, J=8.1 Hz) 

is (1 -3) To a suspension of 30 g of the compound from the process (1 -1 ) (1 21 mmol) in 200 mL of dichloromethane 

were slowly added dropwise 21 g of oxalyl chloride (165 mmol) with intermittently adding DMF (0.1 mL per 2 mL 
addition), maintaining the inner temperature within 10 to 15°C by ice-cooling. After completion of the addition, the 
mixture was stirred until bubble generation ceased, and then at 40 °C for an additional hour. After evaporation, 
excess oxalyl chloride was azeotropically removed with toluene, and then the residue was redissolved in 100 mL 

20 of dichloroethane. The prepared acid chloride solution was added dropwise to a solution of 22.88 g of the compound 

from the process (1-2) (110 mmol) in 100 mL of dichloromethane and 200 mL of pyridine, maintaining the inner 
temperature within 7 to 9 °C by ice-cooling. 

After addition, the mixture was warmed to room temperature, and was left overnight. After adding saturated sodium 
25 bicarbonate aq. to the reaction mixture, the resulting mixture was extracted with chloroform, and the organic layer was 
washed with saturated brine, dried and evaporated. To the residue was added methanol -diisopropyl ether, and the 
precipitated solid was collected by filtration and dried to give 28.1 g of N-f2-(N-tert-butoxycarbonyl)aminophenyl]-4-(N- 
trifluoroacetylaminomethyl)benzamide (Yield: 58 %) as a light yellow solid. 



1H NMR (270 MHz, DMSO-d 6 ) 5 ppm: 1.44(9H, s), 4.48(2H, d, J=5.9 Hz), 7.12-7.23(2H, m), 7.44(2H, d, J=8.1 
Hz), 7:54(2H, d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.68(1 H, br.s), 9.83(1 H, s), 10.10(1 H, br.t, J=5.9 Hz) 
(1-4) To a suspension of 13.12 g of the compound from the process (1-3) (30 mmol) in 120 mL of methanol and 
~ 180 mL of water were added 4.70 g of potassium carbonate (34.0 mmol), and the mixture was heated with stirring 
at 70 °C for 4 hours. It was extracted with chloroform, and the organic layer was washed with saturated brine, 
35 • dried, evaporated and dried to give 1 0.3 g of 4-aminomethyl-N-[2-(N-tert-butoxycarbonyl)aminpphenyl]benzamide 

(Yield: quantitative) as a light yellow amorphous solid. 

n H NMR (270 MHz, DMSO-d 6 ) 8 ppm. 3.80(2H, s), 7.13-7.23(2H, m), 7.48-7.58(4H, m), 7.90(2H, d, J=8.1 Hz), 
8.69(1 H, br.s), 9.77(1 H, br.s) 

(1-5) To a solution of 0.11 g of the compound from the process (1-4) (0.44 mmol) in 5 mL of pyridine was added 
40 o.08 g of benzoyl chloride (0.53 mmol), and the mixture was gradually warmed to room temperature and then 

stirred for 8 hours. Saturated sodium bicarbonate aq. was added, and then the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine, dried and evaporated. The residue was washed with 
diisopropyl ether, and the solid obtained was dried to give 0.14 g of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4- 
(N-benzoylaminomethyl)benzamide (Yield: 71 .4 %) as a white solid. 
45 1 H NMR (270 MHz, DMSO-d 6 ) 8 ppm: 1.44(9H, s), 4.56(2H, d, J=5.9 Hz), 7.11-7.22(2H, m), 7.46-7.56(7H, m), 

7.90-7.94(4H,m), 8.67(1 H, s), 9.15(1 H, t, J=5.9Hz), 9.81 (1H, s) 

(1-6) To a solution of 0.10 g of the compound from the process (1-5) (0.224 mmol) in 5 mL of dioxane and 1 mL 
of methanol was added 5 mL of 4N hydrochloric acid-dioxane, and the mixture was stirred at room temperature 
for 7 hours. To the residue after evaporation was added diisopropyl ether, and the formed solid was collected by 
50 filtration and dried to give 0.08 g of N-(2-aminophenyl)-4-(N-benzoylaminomethyl)benzamide hydrochloride (Yield: 

93 %) as a light brown solid, 
mp: 206-209 °C 

1H NMR (270 MHz, DMSO-d 6 ) 8 ppm: 4.57(2H, d, J=5.8 Hz), 7.27-7.38(4H, m), 7.47-7.59(5H, m), 7.92(1 H, d, 
J=8.1 Hz), 8.05(1H, d, J=8.1 Hz), 9.19(1H, t, J=5.B Hz), 10.38(1H, br.s) 
ss IR(KBr, cm" 1 ): 3286, 3003(br.), 1630, 1551, 1492, 1306, 1250, 749, 695. 

As described in Example 1 , the compounds of Examples 2 to 44 were prepared, each of whose melting point 
(mp), 1 H NMR data and/or IR data are described below. 
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Example 2 

N-(2-aminophenyl)^-fN-(2^hloroh Q nzovn a minnm ft th Y > , ben2ami ^ fTahlQ 1: compound 14} 
mp: 201-204 °C(dec.) 

HZ),' SetlKbnt 1 2 J 1 lS ^ "5 73 ' 8 1H2) ' 717(1H ' * J=8 1H2 >' ^.7.54(6H, m) . 7.97(2H, d. J= 8, 



Hz), 9.06(1 H, br.t, J=5.9 Hz), 9.63(1 H, br.s) 
IR (KBr) cm" 1 : 3268, 1649, 1458, 1304, 748 



so 



Example 3 
N-f 

m 



^pmjnop^^ h.Hrn.hio ri H e ( Tab. e 1 ; h^h^ of Compound 

mp: 210-212 °C(dec.) 

IR(KBr)cm-i :3283, 2500-3000(br.), 1648, 1534, 1461, 1362, 1314, 754, 701 ^ 10 43(1H ' br s > 

Example 4 

N- g*^ hvdfoehloririft gabje i: h^ chjoride -f 

mp: (amorphous). 

IRIKBrJcm-i^SIb,.). 2e6,(br ), ,743, ,636. ,634. ,505. ,465 lift V, 
Example 5 

N-(2-am. n ophen Y lH-fN-(^ fT abl fi 1- r.n mr ^H on, 

35 mp: 182-185 °C 



Sl^T* 7 ^ 4(2H ' d J=8 1 Hz) ' 912 ( 1 H, br.t, J=5.9 Hz), 9.63(1 H.'brsf 
IR(KBr)cm-i: 3301 , 1637, 1524, 1489, 1457, 1314, 1248, 752 



Example 6 

N-(2-aminophe n vl).4-fN-(4-m e thoxvb e n7o < /n arnin 0 meth v nhAn 7 amid e Hahl* 1- Compound an 
45 mp: 149-151 °C 



£tf \ J=B ; 8 HZ) ' 7 94(2H ' * J=B - 1 HZ>) ' e - 9B «* brt ' J = 5 9 ' H2 '). 9610H, brs) 
IR(KBr)cm-i; 3297, 1630, 1527, 1505, 1457, 1256, 1177, 1024,843, 749 



Example 7 

N-(2-aminophenyl)-4- f N-ffl4 , .Mrim^^ Comn „„ nH fl0) 
55 mp: 208-21 0 °C(dec.) 

J=8.1 Hz), 7.95(2H, d, J=8.8 Hz), 9.07(1H. t. J=5.9 Hz), 9.62(1 H, br.s) >' ( ' >' d ' 
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IR(KBr)cm" 1 : 3267, 1635, 1582, 1457, 1237, 1132, 755 
Example 8 

N-(2'aminophenvlV4>fN44-(N.N<iimethvt)aminobenzovnaminomethvnbenzamide (Table 1: Compound 36) 
mp: 216-219 °C(dec.) 

1 H NMR(270MHz, DMSO-d 6 ) 8 ppm: 2.98(6H, s), 4.51(2H, d, J=5.9 Hz), 4.88(2H, br.s), 6.60(1H, dd, J=8.1, 8.1 
Hz), 6.71 (2H, d, J=8.8 Hz), 6.97(1 H, dd, J=7.3, 8.1 Hz), 7.16(1H, d, J=7.3 Hz), 7.41(2H, d, J=8.1 Hz), 7.78(2H, d, 
J=8.8 Hz), 7.93(2H, d, J=8.1 Hz), 8.77(1 H, t, J=5.9 Hz), 9.63(1 H, br.s). 
IR(KBr)crrr 1 : 3301, 1632, 1519, 1457, 1298, 754 

Example 9 

N-(2'aminophenvl)-4-fN-(4-trifluoromelhvlbenzovl)aminomethvl1benzamide (Table 1: Compound 42) 
mp: 243-246 °C. 

1 H NMR(270MHz, DMSO-d 6 ) 6 ppm: 4.5B(2H, d, J=5.9 Hz), 4.88(2H,br.s), 6.59(1 H,dd, J=6.6, 7.3Hz), 6.77(1 H, d, 
J=8.1 Hz), 6.94(1 H, dd, J=5.9, 6.6 Hz), 7.16(1H, d, J=8.1 Hz), 7.45(2H, d, J=8.1Hz), 7.88(2H, d, J=8.8 Hz), 7.95 
(2H, d, J=8.1 Hz), 8.11(2H, d, J=8.1 Hz), 9.38(1 H, I, J=5.9 Hz), 9.64(1 H, br.s) 
IR(KBr)crrr 1 : 3301, 1640, 1549, 1523, 1458, 1334, 1162, 1120, 1070, 856,750 

Example 10 

N-(2-aminophenvl)-4-rN-(4-carboxybenzovnaminomethvnbenzamide hydrochloride (Table 1: hydrochloride of 
Compound 45) 

mp: (amorphous). 

1 H NMR(270MHz, DMSO-d 6 ) 8 ppm: 4.58(2H, d, J=5.9 Hz), 7.29-7.37(3H, m), 7.49(3H, d, J=8.1 Hz), 8.02-8.06 
(6H, m), 9.36(1 H, t, J=5.9 Hz), 1 0.4(1 H, br.s) 

IR(KBr)cnrr 1 : 3432(br), 1718, 1637, 1542, 1499, 1303(br.), 1116, 1018, 757 
Example 11 

N-(2-aminophenvl)-4-rN-(4-methoxvcarboxvbenzovl)aminomethyl1benzamide (Table 1: Compound 46) 
mp: 204-209 °C(dec.) 

1 H NMR(270MHz, DMSO-d 6 ) 8 ppm: 3.89(3H, s), 4.57(2H, d, J=5.9Hz), 4.88(2H, br.s), 6.60(1 H, dd, J=6.6, 7.3 
Hz), 6.78(2H,d, J=7.3 Hz), 6.97(1H, ddd, J=1.5, 6.6, 7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.45(2H, d, J=8.1 Hz), 7.95 
(2H, d, J=8.1 Hz), 8.03(2H, d, J=8.8 Hz), 8.07(2H, d, J=8.8 Hz), 9.35(1 H, t, J=5.9 Hz), 9.64(1 H, br.s) 
IR(KBr)cm _1 : 32B7(br.), 1721, 1634, 1281, 1113, 750, 703 

Example 1 2 

N-(2-aminophenvn-4-(N picolinovlaminomethvDbenzamide (Table 1: Compound 173) 
mp: 173-178 °C(dec.) 

1 H NMR(270MHz, DMSO-d 6 ) 8 ppm: 4.57(2H, d, J=6.6 Hz), 4.88(2H,br.s), 6.59(1H, dd, J=7.3, 8.1Hz), 6.77(1H, 
d, J=8.1 Hz), 6.96(1 H, dd, J=7.3, 8.1Hz), 7. 16(1 H, d, J=7.3 Hz), 7.44(2H, d, J=8.1 Hz), 7.60-7.65(1 H, m), 7.93(2H, 
d, J=8.1 Hz), 7.98-8.08(2H, m), 8.67(1 H, d, J=4.4 Hz), 9.45(1 H, t, J=6.6 Hz), 9.61 (1 H, br s) 
IR(KBr)cnrr 1 : 3330, 1656, 1634, 1523, 1456, 1294, 752 

Example 1 3 

N-(2-aminophenvl)-4-fN-(6-methvlpicolinovl)aminomethyl1benzamide (Table 1: Compound 178) 
mp: 172-173 °C 

1H NMR(270MHz, DMSO-d 6 ) 8 ppm: 2.51 (3H, s), 4.57(2H,d, J=6.6Hz), 5.0(2H, br.s), 6.61 (1H, dd, J=7.3, 8.1 Hz), 
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IR(KBr)cm-V- 3331. 1675. 1634.1594. 1523. 1454, 1307, 1292.750 
Example 14 

N-(2-aminophenvl)-4-(N-nicotino V lamin n m fl t hvnb e n7 a miri ft (Table 1: Cnm pn^m^ 
mp: 193-196 "C 

Example 15 

N-(2-aminophenvl)-4-fN-(2-mBThWnicotinovi} a min o me thvnb e n7 a mide (Table i nnmp n„nH ^ 
mp: 191-194 °C(dec.) 

IR(KBr)cm*i; 3261, 1642, 1523, 1310, 753 
Example 16 

N-(2-aminophenyl)-4- [ N-(6-methvlnico1inovn a minn mQ t h v n ben7amiria f Ta h | e 1: C om D n„nH 143 
mp: 186-190 °C(dec ) 

IR(KBr)cm-i: 3302, 1636, 1602, 1523, 1489, 1457, 1313, 751 ( ' br8) 

Example 17 

N-(2-aminophenyl).4-fN-(2-chloroni C otinovh a minom 9 th V llb e n7 a m.d ft (Table 1: ComnnnnH 153 
mp: 176-178 °C(dec.) 

IR(KBr)cm-i; 3264, 1649, 1524, 1400, 1309, 751 
Example 18 

N^gam*n^^ , Tahlp 1; Compound ^ 

mp: 205-208 °C(dec.) 

'h INMR(270 MHz, DMSO^) 6 ppm: 5.57(2H, d, J=5.9 Hz), 6.60(1 H, dd j=73 73 Hz) 6 78M W h i * i u , 
IR(KBr)cm-i: 3318(br.), 2929, 1646, 1590, 1525, 1503, 1454, 1108, 745 
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Example 19 

N-(2-aminoDhenvh^- fN-isonicotinovlaminomethvnbenzamide (Table 1: Compound 183) 
mp: 234-237 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.57(2H, t, J=5.9 Hz), 4.88(2H,brs), 6.59(1 H,dd, J=6.6, 7.3Hz), 6.78(1 H, d, 
J=8.1 Hz), 6.96(1 H, dd, J=7.3, 7.3 Hz), 7.16(1 H, d, J=7.3 Hz), 7.45(2H, d, J=8.1 Hz), 7.81 (2H, d, J=1.5, 4.4 Hz), 
7.95(2H, d, J=8.1 Hz), 8.75(2H, d, J=6.6 Hz), 9.41 (1H, t, J=5.9 Hz), 9.62(1 H, br.s) 
IR(KBr)cnrr 1 : 3298, 1646, 1550, 1525, 1457, 1304, 843, 760, 695 

Example 20 

N-(2-aminophenvl)-4-rN-(pyrazin-2-vncarbonvlaminomethvnbenzamide (Table 1: Compound 191) 
mp: 207 °C(dec.) - 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.58(2H, d, J=5.9 Hz), 4.88(2H,br.s), 6.59(1 H,dd, J=7.3, 7.3Hz), 6.77(1 H, 
d, J=8.1Hz), 6.94(1H, ddd, J=1.5, 7.3, 8.1 Hz), 7.15(1H, d, J=7.3 Hz), 7.45(2H, d, J=8.1 Hz), 7.93(2H, d, J=8.1 
Hz), 8.77(1 H, d, J=1 .5 Hz), 8.90(1 H, d, J =2. 1 Hz), 9.21(1 H, S), 9.55-9.61 (2H, m) 
IR(KBr)crrr 1 : 3368(br.), 1657, 1524, 1455, 1295, 1023, 751 

Example 21 

N'(2-aminophenvn-4-fN-(thiophen-2-vl)carbonvlaminomethvl1benzamide (Table 1: Compound 201) 
mp: 202-205 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.52(2H, t, J=5.9 Hz), 4.88(2H, br.s), 6.60(1 H, dd,J=6.6.7.3Hz), 6.78(1H, d, 
J=8.1 Hz), 6.97(1 H, dd, J=7.3, 8.1 Hz), 7,15-7.18(2H, m), 7.43(2H,d, J=8.1 Hz), 7.78(1 H, d, J=4.4), 7.82(1 H,' d! 
J=3.7 Hz), 7.95(2H, d, J=8.1 Hz), 9.12(1H, br.t, J=5.9 Hz), 9.62(1 H, br.s) 
IR(KBr)cm _1 : 3306, 1633, 1523, 1456, 1297, 750, 716 

Example 22 

N-(2-aminophenvn-4-rN-(furan-2-vl)carbonvlaminomethvl1benzamide (Table 1: Compound 205^ 
mp: ?97 (> C(dea) 

1 H NMR(270MHz. DMSO-d 6 ) 8 ppm: 4.59(2H, d, J=6.6 Hz), 4.86(2H,br.s), 6.59(1 H.dd, J=6,6, 6.6Hz), 6.63(1 H, 
dd, J=1.5, 3.6 Hz), 6.78(1 H, d, J=8.1 Hz), 6.96(1 H, dd, J=7.3, 6.6 Hz), 7.10-7.20(2H, m), 7.41 (2H, d, J=8.1 Hz), 
7.84(1 H, s), 7.94(2H, d, J=8.1 Hz), 9.00(1 H, br.t, J=5.9 Hz), 9.62(1 H, s) 
IR(KBr)crrr 1 : 3245, 1 651 , 1 573, 1 545, 1 323, 1 241 , 745 

Example 23 

N-(2-amino phenvl)-4-rN-(pyrrol-2-vl)carbonvlaminomethvl1benzamide (Table 1: Compound 209) 
mp: 216-220 °C(dec.) 

1 H NMR(270MHz, DMSO-d 6 ) 8 ppm: 4.50(2H, d, J=5.9 Hz), 4.68(2H,br.s), 6.10(1H,dd, J=2.1, 5.9Hz), 6.59(1 H, 
dd, J=7.3, 7.3 Hz), 6.77(1 H, dd, J=1.5, 8.1 Hz), 6.84-6.88(2H, m), 6.97(1 H, ddd, J=1.5, 7.3, 8.1 Hz), 7,16(1 H, d, 
J=7.3 Hz), 7.41 (2H, d, J=8.1 Hz), 7.94(2H, d, J=8.1 Hz), 8.62(1 H, br.t, J=5.9 Hz), 9.62(1 H, br.s) 
IR(KBr)cm" 1 : 3275, 1655, 1584, 1534, 1458, 1316, 747 

Example 24 

N-(2-aminophenvl)-4-rN-(N , -methvl-1H-pvrrol-2-vl)carbonylaminomothvnb'enzamido (Tablo 1: Compound 210) 
mp: 177-179 *C(dec.) 

1 H ISIMR(270 MHz, DMSO-dg) 8 ppm: 3.84(3H, s), 4.46(2H, d, J=5.9 Hz), 4.88(2H, br.s), 6.03(1 H, dd, J=2.1, 4.4 
Hz), 6.59(1 H, dd, J=8. 1,8.1 Hz), 6.77(1 H, d, J=8. 1 Hz), 6.84-6.97(2H, m), 7.1 6(1 H, d, J=7.3 Hz), 7.41 (2H, d, J=8 1 
Hz), 7.93(2H, d, J=8.1 Hz), 8.61 (1H, t, J=5.9 Hz), 9.62(1 H, br.s) 
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IR(KBr)cnri: 3325(br.), 1630, 1551, 1520, 1507, 1324, 1265, 1154, 740 
Example 25 



10 



15 



20 



25 



40 



arfaonylaminomethvllbe nzamide Hable 1: Com pound oio} 
mp: 183-185 °C(dec.) 

IR(KBr)cm-i: 3278(br.), 1636, 1576, 1522, 1458, 1220, 749 
Example 26 



pound 2131 



N-(2^minophenyJH-rN-^ q^q i- 

mp; 168-169 °C. 

s), 7.96(2H. d. J=8.1 Hz), 9.44(1H. t, J=5.9 Hz), 9.6^(1 H II) 1 * J=81 H2) ' 773 < 1H ' 

IR(KBr)cm" 1 : 3310, 1637, 1503, 1294, 751 ' 

Example 27 




mp: (amorphous). 

1 H NMR(270 MHz, DMSO-d e ) 8 ppm 4 49f2H d J-fi A n 7 \ a a-rtou ^ > * . 

IR(KBr)cm-i: 3278(br.), 1636, 1576, 1522, 1458, 1220,749 
Example ?fl 

35 N-^-a^inophenY^-fN-fS-aminophonvnacetvlaminom ^ vllbenzamid^ Qgbtel: Compound 23) 
mp:171-l76°C 



45 



Example 29 

■ N-P^minO^^ (Table 1- Cnm pnnnH 74J 

mp: 127 °C 
50 Example 30 

N-(2-amino P henylH- f N-^ (Table 1 : Cnmp nnn^ 

mp: 183-186 °C 

55 1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2.51 (2H t J-7 3 Hz\ 2 fiP/sw h i 7 o u x . n« 
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IR(KBr)cm" 1 : 3407, 3313, 1640, 1552, 1522, 1456, 1309, 746, 717 
Example 31 

N-(2-aminophenvl)-4-rN-r4-(pyridin-3-vl)-1,4^ (Table 1: Compound 100) 

mp: 145-147 °C(dec.) 

*H NMR(270 MHz, DMSO-d 6 ) 5ppm: 2.37-2.50(2H, m), 2.62-2.68(2H, m), 4.13(2H, s). 4.86(2H, s), 6.56-6.61 (1H, 
m), 6.76-6.79(1 H, m), 6.94-6.99(1 H, m), 7.10-7.39(4H, m), 7.43-7.46(1 H, m), 7.78(2H, d, J=8.1 Hz), 8 60-8 64(1 H 
m), 9.58(1 H, s) 

IR(KBr)cm- 1 :3348, 1691, 1655, 1534, 1508, 1458, 1395, 1315, 1083, 746 
Example 32 

N-(2-aminophenvl)-4-fN-(5-chloropvndin-3-vnoxvacetvlaminomethvnbenzamide (Table 1: Compound 158 ) 
mp: 199-201 °C. 

!H NMR(270 MHz, DMSO-dg) 5 ppm: 4.43(2H, d, J=6.6 Hz), 4.75(2H, s), 4.87(2H, br. s), 6.60(1 H, dd, J=7.3, 8.1 
Hz), 6.78(1H, d,J=8.1 Hz), 6.97(1 H, dd, J=7.3,8.1 Hz), 7.16(1H, d, J=8.1 Hz), 7.37(2H, d, J=8.1 Hz), 7.59(1H, d, 
J=2.2 Hz), 7.93(2H, d, J=8.1 Hz), 8.25(1 H, d, J=1.5 Hz), 8.81 (1H, t, J=6.6 Hz), 9.64(1 H, s) 
IR(KBr)cnrr 1 :3288, 3058, 1675, 1633, 1523, 1457, 1314, 912, 755 

Example 33 

N-(2-amlno-5-methoxvphenvn-4-rN^pvridin-3-vl)oxvacetvlaminomethvnbenzamide (Table 1: Compound 175) 
mp: 141-144 °C 

1H NMR(270 MHz, DMSO-d s ) 6 ppm: 3.66(3H, s), 4.43(2H, d, J=5.9 Hz), 4.49(2H, br.s), 4.68(2H, s), 6.62(1 H, dd, 
J=2.9, 8.8 Hz), 6.75(1 H, d, J=8.8 Hz), 6.91 (1H, d, J=2.2 Hz), 7.37(4H, m), 7.92(2H, d, J=8.B Hz), 8.21 (1H, dd, 
J=1 .5, 4.4 Hz), 8.35(1 H, d, J=2.7 Hz), 8.81 (1 H, s), 9.65(1 H, s) 

Example 34 

N-(2-aminophenvl)-4-fN-r3-(pvridin-3-vl)-1,3-dioxopropyllaminomethvnbenzamlde (Table 1: Compound 98) 
mp: 204-206 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.08 (4/3H, s), 4.39(4/3H, d, J=5.9Hz), 4.49(2/3H, d, J=5.9Hz), 4.90(2H, br. 
s), 5.93(1 /3H, s), 6.60(1 H, t, J=7.3 Hz), 6.78(1 H, d t J=8.1 Hz), 6.97(1 H, t, J=7.3 Hz), 7.16(1 H, d, J=7.3 Hz), 7.3-77 
(3H, m), 7.8-8.4(3H, m), 8.6-9.2(3H, m), 9.64(1H, s), 14.74(1/3H, s). (2:1 equilibrium mixture) 
IR(KBr)crrr 1 : 3282, 1690, 1645, 1527, 1421, 1314, 1217, 1028, 994, 911, 753, 701 

Example 35 

N-(2-aminophenvl)-4-rN-fN-(pvridin-3-vQaminoacetvllaminomethvllbenzamide (Table 1: Compound 96) 
mp: (amorphous) 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 3.77(2H, d, J=6.6 Hz), 4.37(2H, d, J=5.9 Hz), 4.87(2H, br.s), 6.27(1 H, t, 
J=5.9 Hz), 6.60(1 H, dd, J=7.3, 7.3Hz), 6.78(1 H, d, 7.3 Hz), 6.87(1 H, d, J=£.1 Hz), 6.96(1 H, dd, J=7.3, 8.1 Hz), 
7.09(1 H, d, J=4.4 Hz), 7.12(1H, d, J=4.4 Hz), 7.16(1 H, d, J=8.1 Hz), 7.33(2H, d, J=8.8 Hz), 7.81 (1H, d, J=4.4 Hz), 
7.91(2H, d, J=7.3 Hz), 7.99(1H, d, J=2.9 Hz), 8.59(1H, br.t, J=5.1 Hz), 9.63(1H, br.s) 
IR(KBr)cnr 1 : 3350, 1658, 1525, 1502, 1314, 750 

Example 36 

N-(2-aminophenyl)-4-FN'(2-aminothiazol-4-vhacetvlaminom8thvl1benzamide (Table 1: Compound 220) 
mp: (amorphous). 

1H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 3.34(2H, s); 4.35(2H, d, J=5.9Hz), 4 B7(2H, s), 6.25(1 H, s), 6.59(1 H, dd, 
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Example 37 

5 

N-(2-aminophenvl)-4-N-(nuinolin-6-vl)cart>on V laminom e thvllhA o zamici e (Table 1 Compound 231 } 
mp: 209-210 "C. 

w L H x N ^S MHZ ' DMSO " d 6) * PPm: 4.62(2H, d, J=5.9 Hz), 4.88(2H. s), 6.60(1 HtJ-77 Hz) 6 78<1H d J-7 

V Z L 6 1 5 1 d ' J=7 3 H2) ' 7 1 7(1 H ' d ' J=7 3 Hz >- 7-49(2H d. J=8.8 Hz 7.62 1 H dd J-4 4 8 I Hz ^'att d 

IR(KBr)cm-i;3301, 1640, 1614, 1545, 1496, 1312, 910, 853, 745 
1S Example 38 

N.(2- a minophenyl).4-fN-ffi,rof3,2-blpyfidln-2-vl)cafbonvi am inommh V iib e nzamide rr*h le 1: Compound gggj 
mp: 191 s C(dec.) 

20 l H " MB{Z7 ° MHZ ' DMSC ~ d s) » PPm: 4.58(2H, d, J=5.9 Hz), 4.86(2H, s) 6 57-6 62(1 H m) 6 76 6 7Qn m ^ 

IR(KBr)cm-i: 3406, 1662, 1529. 1507, 1420, 1313, 1209, 1139, 1170, 1139, 924, 741 
25 Example 39 

N-(2-aminophenyl).4.fN-(fnrofo,3K ; lpvridin-2-vl>oarbonvi a minom fl tH Yll b enz a mid e rfah.o 1 Compound g.<un 
mp: 210 B C(dec.) 

30 1 H ™T? (27 ° MHZ ' DMS °^> S PP™ 4 58(2H, J=6.6Hz), 4.87(2H, s), 6 57-6 62(1 H ml 6 76 6 7QMW m * 

IR(KBr)cm-i: 3320. 1653, 1632, 1598. 1457, 1424, 1308. 1187. 1033. 853, 749 
35 Example 40 

NI-(2.hydroxyphenyl)-4-fN-r3-(nvridin-3.vnnr n ninn y n am inomethvnhAnzamid e Hahl* 1- P.om D o U nd ^ 
mp: (amorphous) 

iH NMR(270MHz.CD 3 OD)Sppm:2.61(2H.t.J=7.3Hz).3.00(2H.t,J=7 3Hz) 4 39(2H s) 7 04MH , 1 r 

IR(neat)cm-i: 3276. 1645, 1614, 1536, 1509, 1435, 1415, 1385. 1333, 1280, 1247, 1091, 737 
45 Example 41 

N.(2-hydroxyphenyl)-4-fN-(pvridin-3. V noxv aCft tv. amln 0 methvnb e n 7qm i d8 (Table 1: Cnm p n,.nH ggj 
mp: (amorphous) 

'H NMR(270 MHz, DMSO-d 6 ): 4.43(2H, d, J=6.6 Hz), 4.69(2H. s). 6 83(1 H t J-6 6 Hzl 6 91 MH h . a 1 u . 
IR(KBr)cm-i: 3399, 1664, 1535, 1236, 1064 
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Example 42 

N"(2'hvdroxvDhenvn-4-fN-(pvridin-3-vnacetvlaminomethvnbenzamide (Table 1: Compound 117) 
mp: 201-202 °C 

1 H NMR(270 MHz, DMSO-de) 5 ppm: 3.56(2H, s), 4.37(2H, d, J=5.9 Hz), 6.83(1H, ddd, J=1.5, 8.1, 8.1 Hz), 6.92 
(1K br.d, J=8.1 Hz), 7.03(1H, ddd, J=1.5, 8.1, 8.1 Hz), 7.34(1H, dd, J=3.7, 8.1 Hz), 7.37(2H, d, J=8.1 Hz), 7.70 
(2H d, J=8.1 Hz), 7.91(2H, d, J=8.1 Hz), 8.45(1H, br.d, J=3.7 Hz), 8.49(1H, s), 8.73(1H, t, J=5.9 Hz), 9.47(1H, s), 
9.73(1 H, br.s) 

10 IR(KBr)cnr 1 : 3272, 3067, 1661, 1647, 1598, 1536, 1455, 1334, 1288, 1194, 1024, 742 

Example 43 

N-(2-aminophenvl)-4-rN-(pyridin-3-vl)oxvacetv)^ (Table 1: 

is Compound 91) ^~ 

mp: (amorphous) 

!H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 1 .77-1 .93(2H, m), 2.50-2.63(2H, m) : 3.16-3.30(2H, m), 4.63(1.2H, s), 4.71 
(0.8H, s), 4.88(1. 2H, s), 4.95(0.8H, s), 5.05(2H, s), 6.57-6.63(1 H, m), 6.77-6.79(1 H, m), 6.94-7.00(1 H m), 
7.11-7.42(5H, m), 7.58-7.64(1H, m), 7.92-8.02(2H, m), 8.15-8.43(5H, m), 9.65(0.6H, s), 9.69(0.4H, s)(a mixture 
of rotational isomers) 



20 



Example 44 

25 N-(2-aminophenvl)-4-rN-methvl-N-(pyridin-3-vl)oxvacetvi1aminomethvlbenzamide (Table 1: Compound 92) 



35 



mp: 117-120 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 2.84 and 2.99(total 3H, s), 4.60 and 4.69{totaJ 2H, s), 4.90(2H, br.s), 4.99 
and 5.08(total 2H, s), 6.60(1 H, dd, J=7.3, 8.1 Hz), 6.78(1 H, d, J=8.1 Hz), 6.97(1 H, dd, J=7.3, 7.3 Hz), 7.1 6(1 H, d, 
J=7.3 Hz). 7.30-7.43(4H, m), 7.95 and 8.01(total 2H, d, J=8.1 Hz), 8.17(1H, d, J=4.4 Hz), 8.31(1H, d, J=2.9 Hz), 
9.65 and 9.68(total 1 H, br.s) (a mixture of rotational isomers) 
IR(KBr)crrr 1 :3298, 1665, 1501, 1425, 1310, 1276. 1254, 1078, 799, 746, 703 

^Example 45 

Preparation of N-(2-aminophenvi)-4-fN-(pyridin-3-vl)oxamoylaminomethvl1benzamide (Table 1: Compound 95) 



(45-1 ) Ethyl N-(pyridin-3-yl)oxamate (388 mg, 2mmol) and 638 mg of the compound from the process(1 -4)(2 mmol) 
were dissolved in ethanol, and the mixture was heated with stirring at 40 to 50 °C for 2.5 hours. The precipitated 
40 crystals were collected by filtration and washed with 2 mL of ethanol and 3 mL of diethyl ether. The crystals were 

dried to give 724 mg of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-[N-(pyridin-3-yl)oxamoylaminomethyl]benza- 
mide (Yield: 74 %). 

*H NMR(270 MHz, DMSO-d 6 ) dppm: t.44(9H, s), 4.49(2H, d, J=5.9 Hz), 7.10-7.30(2H, m), 7.35-7.57(5H, m),7.93 
(2H, d, J=8.1 Hz), 8.21(1H, br.d, J=5.1 Hz), 8.35(1H, dd, J=1.5, 5.1 Hz), 8.68(1H, br.s), 9.00(1H, d, J=2.9 Hz), 9.70 

45 (1 H, t, J=5.9 Hz), 9.82(1 H, s), 10.98(1 H, br.s) 

(45-2) To a suspension of 720 mg of the compound from the process (45-1) in 8 mL of methanol was added 8 mL 
of 4N hydrochloric acid-dioxane solution. After stirring for 3 hours, the mixture was poured into a diluted sodium 
hydroxide aq. to be basified, and the precipitated crystals were collected by filtration. The crystals were recrystal- 
lized from THF/methanol = 1:1, to give 280 mg of the desired product. 

so mp: 254-258 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.67(2H, d, J=5.9 Hz), 4.89(2H, br.s), 6.59(1H, dd, J=7.3 Hz), 6.77(1H, d, 
J=8.1 Hz), 6.97(1 H, dd, J=6.6, 7.3 Hz), 7.16(1 H, d, J=8.1 Hz), 7.38-7.44(1 H, m), 7.43(2H, d, J=8.1 Hz), 7.95(2H, 
d, J=8.1 Hz), 8.18-8.24 (1H, m), 8.34(1H, dd, J=1.5. 4.4 Hz), 9.00(1 H, d, J=2.1 Hz), 9.63(1H, s), 9.69(1H, br.t, 
J=6.6 Hz), 1 0.97(1 H, br.s) 

ss IR(KBr.cnrr 1 ):3312, 3270, 1663, 1636, 1521, 1312, 1296, 1019 
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Example 46 
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mmmmmm 

aminA m n mm«h \u ""~ ess u < U75 mmo ') ,n 5 mL of dichloromethane was added 0.14 mL of triethvl- 

3j£sa^3S=H££3SSSS 

IR(KBr)cm-i: 3307, 1672, 1631, 1523, 1456, 1429, 1269, 1 231 ,803, 756 ' ' ' 

Example 47 



Preparation of N-f2-aminc 
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chromatography on silica gel (eiuent: n4^r*K£2£ ^ ^S^^TlT^f!^^ 0 ^ 
oxypropionate (Yield: 62 %) as a brown oil. " } 9 6 415 9 ° f tert - bu,yl 2 -<Py***Hrt) 
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*H NMR(270 MHz, CDCI 3 ) 5 ppm: 1.44(9H. s), 1.61(3H, d, J=7.3 Hz), 4.66(1H, q, J=7.3 Hz), 7.1 3-7.23(2H, m), 
8.24(1 H, dd, J=1.5, 4.4 H7), 8.29(1 H, d, J=2.1 Hz) 

(47-2) To a solution of 1.65 g of the compound from the process (47-1) (7.4 mmol) in 9 mL of dichloromethane 
was added 9 mL of trifluoroacetic acid, maintaining the temperature below 30 °C, and then the mixture was stirred 
at room temperature for 8 hours. After evaporation, diisopropyl ether was added and the precipitated solid was 
collected by filtration and dried to give 1 .86 g of 2-(pyridin-3-yl)oxypropionic acid trrfluoroacetate (Yield 43.5 %) as 
a light brown solid. 

1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 1.53(3H, d, J=6.6 Hz), 5.12(1H, q, J=6.6 Hz), 7.60-7.75(2H, m), 8.35(1 H ( d, 
J=5.1 Hz), 8.47(1H, s), 12.9(1H, br.s) 

(47-3) To a suspension of 0.98 g of the compound from the process (47-2) (3.5 mmol) and 1 .02 g of the compound 
from Example 1, the process (1-4) (3.0 mmol) in 20 mL of dichloromethane was added 1.3 mL of triethylamine 
(9.0 mmol) and then the mixture was ice-cooled. Under ice-cooling, 0.59 g of 2-chloro-1 ,3-dimethylimidazolidinium 
chloride (3.5 mmol) in 5 mL of dichloromethane was added dropwise, and the mixture was stirred for additional 2 
hours. The mixture was neutralized with saturated sodium bicarbonate aq., and then extracted with chloroform. 
The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column 
chromatography on silica gel (eluent: ethyl acetate: methanol = 10:1) to give 1.64 g of N-[2-(N-tert-butoxycarbo- 
nylamino)phenyl]-4-[N-[2-(pyridin-3-yl)oxypropionyl]aminomethyl]benzamide as a mixture with 1,3-dimethyl-2-im- 
idazolinone. 

1 H NMR(270 MHz, CDCI 3 ) 8 ppm: 1 .51 (9H, s), 1 .64(3H, d, J=7.3 Hz), 4.54(2H, m), 4.78(IH, q, J=6.6 Hz), 6.87(2H, 
br.s), 7.13-7.30(6H, m), 7.81 (1H, d, J=7.3 Hz), 7.90(2H, d, J=8.1 Hz), 8.29(1 H, dd, J=1.5, 4.4 Hz), 8.33(1 H, d, 
J=2.1 Hz), 9.22(1 H, br.s) 

(47-4) The compound from the process (47-3) (1 .64 g) was dissolved in 10 mL of dioxane and 4 mL of methanol. 
To the solution was added 10 mL of 4N hydrochloric acid-dioxane solution at room temperature, and the mixture 
was stirred for 2 hours. The mixture was neutralized with saturated sodium bicarbonate aq. and extracted with 
ethyl acetate. The organic layer was washed with saturated brine, dried and evaporated. To the residue were 
added methanol and diisopropyl ether, and the precipitated solid was collected by filtration and dried to give 0.71 
g of N-(2-aminophenyO-4-[N-[2-(pyridin-3-yl)oxy]propionylaminomethyl]benzamide (Yield: 60.5 % for the 2 steps) 
as a white solid, 
mp: 171-173 °C(dec.) 

1H NMR(270 MHz, DMSO-d 6 ) S ppm: 1.51(3H, d, J=6.6 Hz), 4.36(2H, d, J=5.9 Hz), 4.89(2H, br.s), 4.90(1H, t, 
J=6.6 Hz), 6.60(1 H, dd, J=6.6 f 7.3 Hz), 6.78(1 H, d, J=8.1 H z), 6.97(1 H, dd, J=6.6, 7.3 Hz), 7.1 5(1 H, d, J=7.3 Hz),, 
7.27(2H, d, J=8.1 Hz), 7.33-7.37(2H, m), 7.89(2H, d, J=8.1 Hz), 8.21 (1H, dd, J=2.9, 2.9 Hz), 8.32(1 H, d, J=1.5 
Hz), 8.82(1 H, t, J=5.9 Hz), 9.63(1 H, br.s) 

Example 48 

Preparation of N-(2-aminophenvl)-4-rN-(pyridin-3-vl)methoxvcarbonvlaminomethvnbenzamide (Table 1: Compound 
82) — 

(48-1 ) To a solution of 384 mg of 3-pyridinemethanol (3,52 mmol) in 5 mL of dry THF were added 523 mg of N,N'- 
carbonyldiimidazole (3.22 mmol) at room temperature. After stirring for an hour, to the mixture was added 1.0 g 
of the compound from Example 1 , the process (1 -4) (2.93 mmol) in 6 mL of dry THF. 

After being left at room temperature overnight, to the mixture was added 1 00 mL of chloroform, and the mixture 
was washed with water (3 x 20 mL) and then saturated brine, and dried over anhydrous magnesium sulfate. After 
evaporating the solvent under reduced pressure, the residue was purified by column chromatography on silica gel 
(eluent: 

chloroform:methanol = 30:1) to give 1.27 g of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-[N-(pyridin-3-yl)meth- 
oxycarbonylaminomethyl]benzamide (Yield: quantitative) as an amorphous solid. 

1 HNMR (270 MHz, CDCI 3 ) 5 ppm:1.51 (9H,s), 4.45(2H, d, J=5.9 Hz), 5.16(1 H, s), 7.10-7.50(7H, m), 7.70(1 H, d, 
J=8.1 Hz), 7.80(1H, d, J=7.3 Hz), 7.93(1 H, d, J=8.1 Hz), 8,57(1 H, d, J=4.4 Hz), 8.63(1H, s), 9.17(1H, s). 
(48-2) The compound from the process (48-1 )(1 .2 g, 2.8 mmol) was dissolved in 1 0 mL of methanol. To the solution 
was added 20 mL of 4N -hydrochloric acid-dioxane. The mixture was stirred at room temperature for 1.5 hours, 
and then poured into diluted sodium hydroxide aq. and extracted with chloroform (3 x 60 mL). The combined 
organic layer was washed twice with saturated brine, dried over anhydrous magnesium sulfate and concentrated 
to give 0.88 g of crystals, which were then recrystallized f rom 16 mL of ethanol, to give 668 mg of N-(2-aminophe- 
nyl)-4-[N-(pyridin-3-yl)methoxycarbonylaminomethyl]benzamide (Yield: 73 %). 
mp: 159-160 °C 

1H NMR(270 MHz, DMSOd 6 ) 5 ppm: 4.28(2H, d, J=5.9 Hz), 4.86(2H, s), 5.10(2H, s), 6.60(1 H, t, J=7.3 Hz), 6.78 
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% sua ^* * Ha 7 M - 7 - 60,3K m) ' 7 7e " H - a ~ H * 79w * - 

IR(KBr)cm" 1 . 3295, 1648, 1541, 1508, 1457, 1309, 1183, 742 
Example 49 

N-(2-aminophenvl)-4-rN-(b8nzvloxvcarhonvnaminom e th Y llbenzamid e /Table 1: Compound m 
mp: 174-178 °C 

IT^JCS^ MHZ ' DMS °- d 6> 8 PP m: 4 - 28 ' 2H ' * J=5-9 Hz), 4.89(2H, br.s), 5.06(2H, s) 6 59(1 H dd J-7 3S i 

IR(KBr)cm-': 3332, 1687, 1652, 1536, 1456, 1279, 747 
Example 50 

mp: 195-198 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.29(2H, d, J=6.6 Hz), 4.88(2H, s), 5 10(2H s) 6 60-6 sa/1 m m \ r 7Q/1 u 

S JtiS 6 , 97(1H ' J=7 3HZ) ' 7 11(1H S) ' 7 16(1H ' * J =™ Hz >' 7 *W J=B mz^49(2H' d J-88 
Hz), 7.66(2H, d, J=8.1 Hz), 7.74(1H, s), 7.92-7.96(3H, m). B.25(1H, s), 9.62(1H, s) ' ' 

Example 51 

30 N -( 2 ^ mi "°PhenylH-r^^ rTahlfl 1; 171) 
mp: 166-167 °C 

- 7 ^ 3 :i,% j S(,H H tr ,H ' * ^ * 7 3 81 H2)i 7 94<2H d ^ asasE 

IR(KBr)cm-i: 3334, 1694, 1632, 1580, 1276, 755 
Example 52 

N-(2-amino P henvl)-4-rN-fP-fpyridin-2-vl)ethoxvcarbonvn a minom a th Yl i be nzamid 6 tTM» i; Compound I7g) 
mp: 146-148 °C 

l H ^ R i^ MHZ ' DMSO - d e) 5 PP m: 3 04(2H, t, J=6.6 Hz), 4.23(2H. d, J=5.9 Hz), 4 36(2H t J-6 6 Hz) 4 BS(2H 
br.s) 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H, d, J=8.1Hz), 6.97(1H, dd, J=7.3, 8 1 Hz) 7 1 5-7 ' £53 m ' S 
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IR(KBr)cm-i; 3330, 1690, 1633 ? 1594, 1524, 1277, 760 
Example 53 



mp:138°C 

1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2.47<3H, s), 4.30(2H d, J=5.9 Hz), 5.07(4H, 6), 6 63(1 HtJ-81 Hz) 6 80 
IR(KBr)cm-i: 3335, 1693, 1634, 1259 
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Example 54 

N-(2-aminophenvh^-fN42-(Dvridin-3-vhethoxvcarbonvnaminomethvllbenzamide (Table 1: Compound 83) 
mp: 120-125 °C 

n H NMR(270 MHz, DMSO-d s ) 6 ppm: 2.91 (2H, t, J=6.6 Hz), 4.22(4H, t, J=6.6 Hz), 4.89(2H, s), 6.55-6.63(1 H, m), 
6.78(1H f dd, J=8.1, 1.5 Hz), 6.97(1H, t, J=6.6 Hz), 7.17(1 H, d, J=6.6 Hz), 7.33(3H, d, J=8.1 Hz), 7.69(1H, d, J=8.1 
Hz), 7.79(1 H, t, J=6.6 Hz), 7.93(2H, d, J=8.0 Hz), 8.43-8.49(2H, m), 9.62(1 H, s) 
IR(KBr)cnr 1 : 3234, 1705, 1655, 1260 

Example 55 

N-(2-aminophenvl)-4-fN-r3-(pvridin-3-v0propvloxvcarbonvllaminomethyl1benzamide (Table 1: Compound 84) 
mp: 121-124 °C 

1 H NMR(270 MHz, DMSO-de) 5 ppm: 1.83-1 .94(2H, m), 2.67(2H 8 1, J=7.3 Hz), 3.98(2H, t, J=6.6 Hz), 4.26(2H, d, 
J=5.9 Hz), 4.89(2H, br.s), 6.60(1 H, dd, J=8.1, 8.1 Hz), 6.78(1 H, d, J=7.3 Hz), 6.97(1 H, ddd, J=1.5, 7.3, 8.1Hz), 
7.16(1H, d, J=8.1Hz), 7.29-7.33(1 H,m), 7.37(1H, d, J=8.1 Hz), 7.64(1H, d, J=8.1 Hz), 7.81(1H, dd, J=5.9, 6.6Hz), 
7.94(2H,d, J=8.1Hz), 8.40-8.44(2H,m), 9.63(1 H, brs) 

IR(KBr)cm- 1 : 3348, 1696, 1635, 1523, 1458, 1302, 1272, 1141, 1019, 754, 713 
Example 56 

N-(2-aminophenvl)-4-[N-(2-methylpyridin-3-vl)methoxycarbonvlaminomethyllbenzamide (Table 1: Compound 142) 
mp: 164-165 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2.49(3H, s), 4.28(2H,d, J=6.6Hz), 4.89(2H, s), 5.10(2H, s), 6.60(1 H, t, J=6.6 
Hz), 6.78(1 H, d, J=8.1 Hz), 6.90(1 H, t, J=7.3 Hz), 7.1 7(1 H, d, J=7.3 Hz), 7.21 -7.26(1 H, m), 7.37(2H, d, J=8.1 Hz), 
7.68(1 H, d, J=6.6 Hz), 7.92-8.00(3H, m), 8.39(1 H ( d, J=4.4 Hz), 9.62(1 H, s) 
IR(KBr)cnrr 1 : 3332, 1719, 1630, 1260 

Example 57 

: 'N-(2-aminophenvl)-4-rN-(6-methylpvridin-3-vnmethoxvcarbon (Table 1: Compound 144) 

mp: 164-165 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2 46(3H, s), 4.27(2H, d, J=6.6Hz), 4.88(2H, s), 5.05(2H, s), 6.59(1 H, dt, 
J=1.5, 8.1Hz), 6.78(1 H, dd, J=1.5, 8.1Hz), 6.97(1 H, dt, J=1.5, 7.3 Hz), 7.17(1 H, d, J=7.3 Hz), 7.26(1 H, d, J=8.1 
Hz), 7.36(2H, d, J=8.1 Hz), 7.67(1 H, dd, J=2.2, 8.1 Hz), 7.93(3H, d, J=8.1 Hz), 8.45(1 H, d. J=1.5 Hz), 9.62(1 H, s) 
IR(KBr)cm" 1 : 3293, 1701, 1632, 1260 

Example 58 

N-(2-aminophenvl)-4-rN-(2-chloropyridin-3-vl)methoxvcarbonvlaminomethvnbenzamide (Table 1: Compound 155) 
mp: (amorphous) 

*H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.30(2H, d, J=5.9 Hz), 5.00(2H, s), 5.13(2H, s), 6.61(1H, t, J=7.3 Hz), 6.79 
(1H, dd, J=1.5, 8.1 Hz), 6.98(1 H, dt, J=1.5, 7.3 Hz), 7.17(1H, d, J=6.6 Hz), 7.39(2H, d. J=8.8 Hz), 7.47-7.52(1 H, 
m), 7.91 -7.96(3H, m), 8.08(1 H, t, J=5.9 Hz), 8.40(1 H, dd, J=4.4, 1 .5 Hz), 9.64(1 H, s) 
IR(KBr)cnv 1 : 3340, 1702, 1632, 1273 

Example 59 

N-(2-aminophenvl)-4-rN-(6-chloropvndin-3-vl)m9thoxvcarbonvlaminomethvl1benzamide (Table 1: Compound 157) 
mp: 180-185 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.24(2H, d s J=5.9 Hz), 4.89(2H, br.s) , 5.10(2H, s), 6.60(1H, t, J=7.3 Hz), 
6.78(1 H, d, J=8.1 Hz), 6.97(1 H, dt, J=1.5, 8.1 Hz), 7.16(1 H, d, J=6.6 Hz), 7.37(2H, d, J=8.1 Hz). 7.56(1 H, d, J=8.1 
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Hz), 785-8.02(4H, m), 8.44(1 H. d, J=2.2 Hz), 9.62(1H s) 
IR(KBr)cm-"»: 3346, 3282, 1696, 1533, 1271 

Example 60 

s 

N-(2-aminophenvl)^. [ N- ( P y r iHin ^y|)m9th o xy c a f bo nvlamin 0 m e thvn hft n 7amide (jabls it^ h ^ 
mp: 180-183 S C 

Example 61 

mp: (amorphous) 

Example 62 

mp: 192-195 °C 

IR(KBr)cm -1 : 3292, 1718, 1630, 1262 
Example 63 

Njg^G^^ (Tab|Q 1: Oom pnt(nw ^ 

mp: 168-175 °C 

IR(KBr)cm-i: 3346(br.), 1697, 1636, 1525, 1456, 1271, 873, 753 
Example 64 

N-(2-aminophenvl)^- f N.f2-f4-mmhylthi a zol-5.v l )6Thoxvoamonvli a minn f n Q th V , 1 hQ nzamide , Tahlc v n _ nm p ^ 

mp: 130-133 °C 

Example 65 

mp: 130-135 °C 
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*H NMR(270 MHz. DMSO-d 6 ) 6 ppm: 1.49-1.78(3H, m), 1. 83-2.01 (3H, m), 2.30(3H, s), 2.85(2H, t), 3.74-3.94(2H, 
m), 4.25(2H, d, J=5.8 Hz), 6.55-6.62(3H, m), 6.78(1H, d, J=8.1 Hz), 6.97(1H, t, J=7.3 Hz), 7.16(1 H. d, J=8.1 Hz)! 
7.37(2H, d, J=8.1 Hz), 7.79(1 H. t, J=6.6 Hz), 7.93(2H, d, J=8.0 Hz), 9.66(1 H, s) 
IR(KBr)cnrr 1 : 3323, 2722, 1702, 1648, 1263 

Example 66 

N-(2-aminophenvl)-4 -fN-(4-methvlpiperazin-1^ (Table 1: Compound 227) 

mp: (amorphous) 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 1.73(2H, t, J=6.6 Hz) : 2.36-2.63(1 3H, m), 4.00(2H, t, J=6.6 Hz), 4.30(2H, d, 
J=5.8 Hz), 6.55-6.63(4H, m), 6.78(1 H, d, J=6.6 Hz), 6.97(1 H, t, J=7.3 Hz), 7.16(1 H, d, J=7.3 Hz), 7.37(2H, d, J=8.7 
Hz), 7.73(1 H, t, J=5.9 Hz), 7.94(2H, d, J=8.0 Hz), 9.66(1 H, s) 
IRfKBrJcm" 1 : 3341, 2706, 1701, 1262 

Example 67 

N-(2-aminophenvl)-4-rN-(tetrahvdrofuran-3-vl)methoxvcarbony{aminomethvl1benzamide (Table 1: Compound 221) 
mp: (amorphous) 

!H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1 .50-1 .60(1 H, m), 1 .88-2.00(1 H, m), 2.44-2.54(1 H, m), 3.41-3.47(1 H, m), 
3.56-3.77 (3H, m), 3.85-4.04(2H, m), 4.25(2H, d, J=5.9 Hz), 4.89(2H, s), 6.60(1 H, dd, J=7.3, 7.3 Hz), 6.78(1 H, d, 
J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.17(1H, d, J=8.1 Hz), 7.37(2H, d, J=B.1 Hz), 7.81(1H, t, J=5.9 Hz), 7 94 
(2H, d, J=8.1 Hz), 9.62(1 H, br.s) 

I R(KBr)cm""»: 3349, 1695, 1635, 1523, 1457, 1259, 754 
Example 68 

N-(2-aminophenvl)-4-rN-(phenoxvcarbonvl)aminomethyllbenzamide (Table 1: Compound 12) 
mp: 174-175 °C 

n H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.36(2H, d, J=5.9 Hz), 4.90(2H,br.s), 6.60(1 H.dd, J=7,3, 7.3Hz), 6.77(1 H, 
dd, J=7.3, 7.3 Hz), 6.98(1 H, ddd, J=1.5 t 7.3, 7.3 Hz), 7.05-7.24(4H, m), 7.39-7.46(4H, m), 7.97(2H, d, J=B.1 Hz),' 
8.41 (1H, t, J=5.9 Hz), 9.65(1 H, br.s) 

IR(KBr)cnrr 1 : 3443, 3362, 3313, 1732, 1706, 1636, 1527, 1493, 1458, 1305, 1217, 748 
Example 69 

N-(2-aminophenvl)-4-rN-(pvridin-3-vl)oxvcarbonylaminomethvl1benzamide (Table 1: Compound 81) 
mp: 209 °C(dec.) 

!H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.38(2H, d, J=6.6 Hz), 4.90(2H, br.s) , 6.55-6.63(1 H, m) f 6.78(1 H, d, J=8.1 
Hz), 7.00(1 K dd, J=7.3, 7.3 Hz), 7.17(1 H, d, J=8.8 Hz), 7.37-7.47(3H, m), 7.64(1 H, d, J=8.8 Hz), 7.97(2H, d, J=8.1 
Hz), 8.43(2H, d, J=3.1 Hz), 8.59(1 H, t, J=5.9 Hz), 9.66(1 H, br.s) 

Example 70 

N-(2-amin o-5-fluorophenyl)-4-rN-(pvridin-3-vl)m9thoxvcarbonylaminomethvl1benzamide (Table 1: Compound 110) 
mp: 160-1 62 °C 

1 H NMR(270 MHz, DMSO-d 6 ) Sppm: 4.28(2H, d, J=6.6 Hz), 4.81 (2H, s), 5.10(2H, s), 6.70-6.90(2H, m), 7 10-8.00 
(8H, m), 8.53(1 H, d, J=3.6 Hz), 8.59(1 H, s), 9.61 (1 H, s) 
IR(KBr)cm-i:3269, 1716, 1638, 1488, 1436, 1247, 1141, 1043, 744 
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mp: 149-151 °C(dec.) 

1 HNMR(270MHz, DMSO-d 6 ) h ppm: 4.28(2H, d, J=5.9 Hz), 4.88(2H s) 4 96<2H 5 Ofi/PM «t A com u m 
J=7.3 7.3 Hz), 6.56-6.67(2H, m), 6.78(1 H, dd, J=1.5, 8.1 H^ 6.93 7 1 2(^^ 

d, J=8.1 Hz), 7.86(1 H, Mike, J=5.9 Hz), 7.93(2H, d, J=B.i Hz , 9 61(1 H I s) (2H ' 
IR(KBr)cm-i;3336, 1685, 1632, 1527, 1276, 748 

Example 72 

N-(2-aminophenylH-rN-(q^^ , T>ihto 1 , Compound ppft) 

mp: (amorphous) 

JH NMR^ 3 04-3 1 3/1 h ml 4 1C 

2H, 4=5.9 Hz), 4.55-4.60(1 H, m), 4.88(2H, br.s), 6.60(1 H, ddd, J J 5, 7.3 7 3 Hz) 6 ^MH J Hz 6 97 

IR(KBr)crrr 1 :3328, 2942, 1700, 1648, 1504, 1259, 749 
Example 73 

N.(2-aminophenyl)-4-fN-(3-aminophenyl)methoxvcarhonvlaminom a th V ll h enzamide rr„ hl » y Compound 5P» 
mp: 149-153 °C(dec.) 

TJHSZ MHZl DMSO " d 6) 8 Ppm: 4.27(2H, d, J=5.9 Hz), 4.88 and 4.89(total 4H each brs) SOS^H o 

IR(KBr)cm-i;3367, 1682, 1632, 1523, 1457, 1261, 754 
Example 74 

N-(2-aminophe^^^^ ^ ^ ^ 

mp: 162-165 °C(dec.) 

?1J1 M ? ( ^ brs) 5 05f2H si fifiOMH hh 

IR(KBr)cm-i:3293, 1688, 1651, 1534, 1506, 1259, 1121, 1043, 748 
Example 75 

N-E-amino-^chlorophenyl)^^ ^ v ^ m ^„^ ^ 

mp: 167-170 °C 

1 HNMR(270MHz,DMSO-d 6 )8ppm:4.28(2H > d,J=5.9Hz),5.10(2H s) 5 21f2H si 6 7?mh hh i o o Q - o . 

IR(KBr)cm-i: 3347, 3062, 2931, 1653, 1576, 1505, 1456, 1428, 1301, 1232, 1114, 1070, 1019 
Example 76 

N-(2. a minophenvl)-4.rN-(S-metho X vpyridin-3.vl)m Q tho X vcarbonvlamin oma thvi l h Qn2am i de rr ahlft 1- Com pound 161) 
mp: 169-170 °C 

1H NMR(270 MHz, DMSO-de) 8 ppm: 3.83(3H, s), 4.29(2H, d, J=6.6 Hz), 4.87(2H s) 5 09(2H si 6 57 fi ROM u 
m). 6.76-6.79(1H. m). 6.94-6.90(1 H. m) . 7 , 4 . 7 . 18(1H , m) , , 36-7.3^! m), 7^7^^&tSSS!^ 
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9.63(1 H, s) 

IR(KBr)cnr 1 :3330, 1694, 1633, 1524, 1457, 1298, 1269, 1045, 760 
Example 77 

N-(2-aminophenvlM-fN-(pyrazin-2-vl)m (Table 1: Compound 192) 

mp: 182 °C 

1 H NMR(270 MHz, DMSO-dg) 5 ppm: 4.30(2H, d, J=6.6 Hz), 4.88(2H, br.s), 5.20(2H, s), 6.60(1 H, dd, J=7.3, 8.1 
io Hz), 6.78(1 H, d, J=8.1 Hz), 6.97(1 H, dd, J=6.6 : 8.1Hz), 7.16(1H, d, J=7.3 Hz), 7.39(2H, d, J=8.8 Hz), 7.94(2H, d, 

J=8.8 Hz), 8.08(1 H, Mike, J=6.6 Hz), 8.61 (1H, s), 8.65(1 H, s), 8.68(1 H, s) : 9.63(1 H, s) 
IR(KBr)cm-i:3266, 1709, 1632, 1535, 1508, 1284, 1055, 1022, 744 



15 



m 



35 



45 



Example 78 

N-(2^mino-5"methoxvphenvl^4-[N-(pvridin-3-vl)methoxycarbonvlaminomethvl1benzamide (Table 1: Compound 121) 



mp: 141-143 °C 

*H NMR(270 MHz, DMSO-d G ) 8 ppm: 3.66(3H, s), 4.29(2H, d, J=5.9 Hz), 4.51 (2H, br.s), 5.10(2H, s), 6.63(1 H, dd, 
20 j=2.9, 8.8 Hz), 6.74(1 H, d, J=8.8 Hz), 6.91 (1H, d, J=2.2 Hz), 7.38(2H, d, J=8.8 Hz), 7.41 (1H, s), 7.79(1 H, d, 

J=8.1H2), 7.92(2H,d, J=8.1Hz), 7.98(1 H, t, J=5.9Hz), 8.54(1 H,d, J=3.7Hz), 8.60(1 H,s), 9.65(1 H, s) 

Example 79 

25 N-(2-aminophenvl)-4-fN-(pvridin-3-vl)methvl-^^ (Table 1: 

Compound 109) 



mp: (amorphous) 

1 H NMR(270 MHz, DMSO-d 6 ) S ppm: 4.50(2H, s), 4.56(2H, s), 4.87(2H, s), 5.21 (2H, s), 6.60(1 H, t, J=7.7 Hz), 6.78 
(1H, d, J=7.3 Hz), 6.97(1 H, d, J=7.3 Hz), 7. 17(1 H, d, J=7.3 Hz), 7.20-7.50(4H, m), 7.60-8.00(4H, m), 8.40-8.60 
(4H, m), 9.65(1 H, s) 

IR(KBr)crrr 1 : 3268, 1700. 1504, 1246, 1120, 940, 714 
Example 80 

N-(2^mlnophenvl)-4-rN-f3-(pvridin-3-vl)propvn-N-(pvridin-3>vl)methoxvcarbonvl aminomethyllbenzamide (Table 1 : 
Compound 120) 

mp: (amorphous) 

40 iHNMR(270MHz, DMSO-d 6 ) 5 ppm: 1.75-1.90(2H, m), 2.48-2.62(2H, m), 3.20-3.36(2H, m), 4.55(2H, s), 4.89(2H, 

s), 5.16(2H, s), 6.57-6.63(1 H, m), 6.76-6.80 (1 H, m), 6.94-6.99(1 H, m), 7.14-7.17(1H, m), 7.32-7.74(6H, m), 7.94 
(2H, d, J=B.1Hz), 8.30-8.65(4H, m), 9.64(1 H, s) 



Example 81 

N-(2-hvdroxvphenvn-4-rN-(pvridin-3-vl)methvl-N-(pvridin>3-vl)methoxvcarbonvlaminomethvl1benzamide (Table 1: 
Compound 115) 

mp: (amorphous) 

so 1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.52(2H, s), 4.57(2H,s), 5.20(2H, s), 6.84(1 H, t, J=6.6 Hz), 6.93(1H, d, J=6.6 

Hz), 7.03(1 H, d, J=7.3 Hz), 7.37(4H,m), 7.68(2H, dd, J=1.5, 8.1 Hz), 7.92(2H,br.s), 8.53(4H, m), 9.49(1 H, s), 9.77 
(1H, br.s) 

lR(KBr)cm-"«: 3035, 1698, 1243, 1118, 754, 640 

55 
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Example 82 



10 



15 



20 



mp: 162-164 °C 

u H ^n^ t J=8lHz) 6 92MH d i fi* 



Example 83 



yridin-3-yl) methoxycarbonvlaminomethvl)h fi n Z amide (Table 1: Compound 116) 



mp: (amorphous) 

To^f 70 MH2 ' DMSO " d 6) 8 PP m: 427(2H, d, J=6.6 Hz), 5. 10(2H, s), 6.20(2H dd J-2 2 8 1 H Z > 6 W9H h 

IR(KBr)cnr 1 : 3387, 1702, 1612, 1311, 1169, 845 
Example 84 



25 



30 



mp: 155-155.5 9 C 

IR(KBr)cnyi: 3306, 1723, 1655, 1525, 801, 639 
Example 85 



35 



40 



45 



50 



55 



mp: 175-176 °C 

IR(KBr)cnrri:3305, 1687, 1573, 1262, 1039, 868 
Example 86 

N-(2-aminophenyl)-4- f N.f2-fp V ridin^ -vnethoxv Ca rhn fWl | ami n 0lben7amirifi , Tahlo , . ComDolmfi m 
mp: (amorphous) 

^.8 Hz), 8.46(1 H,d, Hz), 8.54(1 H, d, J=2.2 Hz), 9.95 1H s) 756(2H, d, J-8.8 Hz), 7.92(2H, d, 

IR(KBr)cm--»:3285, 1695, 1519, 1315, 1233, 1079 ' 



Example 87 



, N-(2-aminophenyl)-5-^ 



Table 3: Compound 2) 



mp: 173-174 °C 
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7.67(1 H, s), 7.88(1 H, dd, J=1 .5, 8 Hz), 7.96(1 H, d, J=1 .5 Hz), 8.56(1 H, dd, J=1 .5, 4.8 Hz), 8.68(1 H. d, J=1 .5 Hz), 
9.83(1H, s), 9.91(1H, s) 

IR(KBr)cm" 1 : 3308, 1707, 1667, 1584, 1536, 1452, 1316, 1248, 1157, 1128, 1070, 955, 879, 795, 748, 710 
Example 88 

Preparation of N-(2-aminophenvl)'4-[N-(pyridin-3-vl)methoxvthbcarbonvlaminomethvl1benzamide (Table 1: 
Compound 86) 

(88-1) To a solution of 20 mg of 3-pyridinemethanol (0.18 mmol) in 5 mL of dry THF were added 30 mg of N,N'- 
thiocarbonyldiimidazole (0.16 mmol) at room temperature. After stirring overnight, to the mixture were added 50 mg 
of the compound from Example 1, the process (1-4) (0.14 mmol). 

After leaving at room temperature overnight, to the solution was added 100 mL of chloroform, and the solution 
was washed with water (3 x 20 mL) and then saturated brine, and dried over anhydrous magnesium sulfate. After 
evaporation, the residue was purified by column chromatography on silica gel(eluent: chloroform: methanol = 30:1) to 
give 70 mg of N-l2-(N4ert-butoxycarbonyl)aminophenylJ^4N-(pyridin-3-yl)methoxythiocarbonylaminomethyl]benza- 
mide (Yield: 88 %) as amorphous. 

*H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1 .45(9H, s), 4.73(2H, d, J=5.9 Hz), 5.52(2H, s), 6.73-7.33(3H, m), 7.35-7.43 
(2H ? m), 7.58-7.95(5H, m), 8.14-8.65(3H, m), 9.80(1 H, s), 9.91 (1 H, t) 

(88-2) To a solution of 50 mg of the compound from the process (88-1 ) (0. 1 0 mmol) in 3 mL of methanol was added 
3 mL of 4N hydrochloric acid-dioxane, and the mixture was stirred at room temperature for 1 .5 hours. The mixture 
was poured into diluted sodium hydroxide aq. to neutralize the residual hydrochloric acid, and then was extracted 
with chloroform (3x10 mL). The organic layer was washed twice with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated to give 34 mg of N-(2-aminophenyl)-4-[N-(pyridin-3-yl)mothoxythiocarbo- 
: hylaminomethyl]benzamide (Yield: 87 %). 
mp: 154-156 °C(dec.) 

1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.73(2H, d, J=5.9 Hz), 4.88(2H, s), 5.52(2H, s), 6.60(1 H, t, J=7.3 Hz), 6.77 
(1 H, d, J=8.1 Hz), 6.96(1 H, t, J=8.1 Hz), 7. 16(1 H, d, J=7.3 Hz), 7.29-7.41 (3H, m), 7.83-7.95(3H, m), 8.50-8.56(1 H, 
m), 8.65(1 H, s), 9.62(1 H, s), 9.93(1 H, s) 
. IR(KBr)cnr 1 :3204, 3035, 1631, 1523, 1456, 1289, 1191, 920, 753 

. Example 89 

Preparation of N-(2-aminophenvO-4-[N'-(pvridin-3-vlmethvl)ureidomethvnbenzamide (Table 1 : Compound 88) 

(89-1 ) To a solution of 0.28 g of 3-picolylamine (2.6 mmol) in 1 0 mL of THF was added 0.42 g of N.N'-carbonyld- 
iimidazole (2.4 mmol) at room temperature, and the mixture was stirred for an hour. To the solution was added 0.58 g 
of the compound from Example 1 , the process (1 -4) (1 .8 mmol) at room temperature, and the solution was stirred for 
3 hours and then left overnight. 

After diluting with water, the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, dried and evaporated. The residue was purified by column chromatography on silica gel (eluent: ethyl acetate: 
methanol = 10:1) to give 0.77 g of N-t2-(N-tert-butoxycarbonyl)amino]phenyl-4-[N'-(pyridin-3-ylmethyl)ureidomethyl] 
benzamide (Yield: 90 %) as a white amorphous solid. 

1 H NMR(270MHz, CDCI 3 ) 8 ppm: 1.46(9H, s), 4.20(2H, d, J=5.1 Hz), 4.28(2H, d, J=4.3 Hz),6.10-6.30(2H, m), 
7.00-7.25(4H, m), 7.33(1 H, d, J=7.3 Hz), 7.49-7.54(2H, m), 7.58-7.64(3H, m), 7.75(1 H, s), 8.28(1 H, br.s), 8.39(1 H, 
d, J=5.1 Hz), 9.65 (1H, br.s) 

(89-2) To a solution of 0.63 g of the compound from the process (89-1 )(1 .32 mmol) in 4 mL of dioxane and 2 mL 
of methanol was added 4 mL of 4N hydrochloride-dioxane, and the mixture was stirred at room temperature for 2 
hours. After adding saturated sodium bicarbonate aq., the mixture was extracted with ethyl acetate-methyl ethyl 
ketone. The organic layer was washed with saturated brine, dried and evaporated. The residue was washed with 
diisopropyl ether to give 0.37 g of N-(2-aminophenyl)-4-[N , -(pyridin-3-ylmethyl)ureidomethyl]benzamide (Yield: 
74.7 %) as a brown solid, 
mp: 167-175 °C 

1 H NMR(270 MHz, DMSO-d 6 ) S ppm: 4.27(2H, d, J=5.9 Hz), 4.31 (2H ( d, J=5.9Hz), 4.89(2H, br.s), 6.57-6.63(3H, 
m), 6.78(1H, d, J=8.1 Hz), 6.97(1 H, dd, J=7.3, 8.1 Hz), 7.17(1 H, d, J=7.3 Hz), 7.32-7.38(3H, m), 7.66(1H, d, J=8.1 
Hz), 7.93(2H, d, J=8.1 Hz). 8.44(1 H, d, J=5.1 Hz), 8.49(1 H, d, J=2.1 Hz), 9.63(1 H, br.s) 
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IR(KBr)cm-i. 3344, 3241, 1645, 1560, 1527, 1505, 1283, 751. 70S 



*£fi2S£5S£ LESSEE Exampl9S 90 '° 95 were — - — • p°» 

Example 90 

N-(2-aminophenvl)-4-fN'-f3-aminoDhen V humi d omelhvllb a n7 am ide (Table 1- Compound 24) 
mp: 206-208 °C(dec.) 

1H ! 70 MH2 ' DMS °- d 6) 8 PPm 4.35(2H, d,J=5.9 Hz). 4.93(4H, br.s). 6 13(1 H d J-7 3 Hz) 6 51 6 B5»nH 

m). 6.74-6.98(3H, m). 7.12-7.18(1H, m). 7.41 (2H.d. J=8.1 Hz). 7 94(2H d J-8 1 Hz) 8 2BM H 2' ttlnt ? ( f ' 
IR(KBr)cm-i:3356, 3269. 1640. 1555. 1495. 1458, 1308. 1236. 753 ( " >' ( S> 

Example 91 

N-(2>aminophenyl)>4-fN^(pyridin-3-vhureidom e thvnbenzamid e (Table 1: Come ound 87j 
mp: 187-190 °C 

IR(KBr)crrr 1 : 3248, 1663, 1541, 1423, 1280, 1054 
Example 92 

mp: 123 °C(dec.) 

y NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.80(2H, d, J=5.1 Hz), 4.87(2H, s) 5 12(2H s) 6 36(1 H dd I 1 * q 1 u * 

IR(KBr)crrr 1 : 3335, 1616, 1528, 1503, 1456, 1311, 864, 751 
Example 93 

N-(2-aminophenvl)^fNW3-nitrophenvl^thiQur e idn m ethvnb e n7 a miH^ (Table 1: Com pound 9^ 
mp: 160 °C(dec.) 

Example 94 

N-(2-amino-5-fluorophenvl)-4-rN -(PVridin-3-vnm e thv l „r fli d 0 m9th V nb e n7 a miHe QabteJ^Cgmp ound V12) 
mp: (amorphous) 

IR(KBr)crrr 1 : 3399, 1730, 1638. 1508, 1444, 1411 
Example 95 

N-(2-h Y droxYphen V l)^ nnm pnitnH „ A] 

mp: (amorphous) 
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1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.43(2H, d, J=6.6 Hz), 4.69(2H, s), 6.83(1 H, t, J=6.6 Hz), 6.91 (1H, d, J=8.1 
H7), 7.68(1 H, d, J=6.6 Hz), 7.82(2H, d, J=8. 1 Hz), 8.21 (1 H, d, J=4.4 Hz), 8.35(1 H, d, J=2.2 Hz), 8.81 (1 H, t, J=6.6 
Hz), 9.48(1 H. s), 9.75(1 H, s) 
IRtKBrJcnrr 1 : 3399, 1664, 1535, 1236, 1064 



Preparation of N>(2-aminophenvl)>4-f24N-(pvridin-3-vl)acetvlamino1ethvl1benzamide (Table 1: Compound 77) 

(96-1 ) To a suspension of 3.40 g of terephthalaldehydic acid (22.6 mmol) in 25 mL of toluene was added 4 mL of 
thionyl chloride, and the mixture was heated with stirring at 80 ° C for 2 hours. After cooling and evaporation, the 
residue was dissolved in 50 mL of THF to give a solution of the acid chloride. To a solution of 4.16 g of the compound 
from Example 1, the process (1-2) (20.0 mmol) in 10 mL of THF was added 6 mL of triethylamine (42.8 mmol) and 
then the above solution of the acid chloride was added dropwise under ice-cooling over 30 min. 

After stirring for 5 hours, to the mixture was added saturated sodium bicarbonate aq., and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried and evaporated. The residue was purified 
by column chromatography on silica gel (gradient elution with chloroform to chloroform: ethyl acetate = 10:1) to give 
3.42 g of N-[2-(N-tert-butoxycarbonyl)aminophenylJ-4-formylbenzamide (Yield: 50.2 %) as a light brown solid. 

n H NMR(270MHz, CDCI 3 ) 5 ppm: 1.52(9H, s), 6.77(1H, br.s), 7.16-7. 18(2H, m), 7.23-7.26(1H, m), 7.88(1H, d, 
J=8.8 Hz), 7.98(2H, d, J=8.8 Hz), 8.13(2H, d, J=8.8 Hz). 9.57(1 H, br.s), 10.1 1(1H, br.s) 
IR(KBr)crrr 1 : 3326, 3251, 1707, 1696, 1659, 1603, 1165 

(96-2) A suspension of 3.0 g of the compound from the process (96-1 ) (8.82 mmol) and 4.5 g of ethoxycarbonyl- 
methyl triphenylphosphine (12.9 mmol) in 10 mL of toluene was stirred in a stream of nitrogen at 80 °C for 5.5 
hours. After cooling, tho mixture was diluted with ethyl acetate; washed with saturated sodium bicarbonate, water 
and saturated brine; dried; and evaporated. The residue was purified by column chromatography on silica gel 
(eluent: chloroform: ethyl acetate = 20:1) to give 3.3 g of ethyl 4-[N-[2-(N-tert-butoxycarbonyl)aminophenyl]amino- 
carbonyljcinnamate (Yield: 91 .1 %) as a yellow amorphous solid. 

1H NMR(270 MHz, CDCI 3 ) 6 ppm: 1.35(3H, t, J=7.3 Hz), 1.52(9H, s), 4.28(2H, q, J=7.3 Hz), 6.52(1H, d, J=15.1 
Hz), 6.80(1 H br.s), 7.16-7.25(3H, m), 761 (2H, d, J=8.1 Hz), 7.71 (1 H, d, J=15.1 Hz), 7.82(1 H, d, 7.3 Hz), 7.98(2H, 
. • d, J=8.1 Hz), 9.34 (1H. br.s) 

(96-3) To a solution of 2.50 g of the compound from the process (96-2) (6.09 mmol) in 30 mL of THF and 40 mL 
of methanol was added 10 % Pd/C (wet, 0.5 g) in a stream of nitrogen, and then stirred in a stream of hydrogen 
for 30 min. After filling with nitrogen, the mixture was filtered to remove the catalyst, and the filtrate was evaporated. 
To the residue was added diisopropyl ether, and the precipitated solid was collected by filtration and dried to give 
2.23. g of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-(2-ethoxycarbonylethyl)benzamide (Yield: 88.8 %) as a 
white solid. 

1 H NMR(270 MHz, CDCI 3 ) 6 ppm: 1 .25(3H, t, J=7.3 Hz), 1 .52(9H, s), 2.65(2H, t, J=7.3 Hz), 3.02(2H, t, J=7.3 Hz), 
4.13(2H, q, J=7.3 Hz), 6.77(1 H, br.s), 7.16-7.33(5H, m), 7.78(1 H, d, J=8.1 Hz), 7.89(2H, d, J=8.8 Hz), 9.06(1 H, br.s) 
(96-4) To a suspension of 2.21 g of the compound from the process (96-3) (5.36 mmol) in 10 mL of methanol and 
15 mL of water was added 0.37 g of lithium hydroxide monohydrate (8.82 mmol), and the mixture was stirred at 
40 °C for 3 hours. After cooling, to the mixture was added 10 % hydrochloric acid and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine, dried and evaporated. To the residue was 
added diisopropyl ether, and the precipitated solid was filtered and dried to give 1 .87 g of N-[2-(N-tert-butoxycar- 
bonyl)aminophenyl]-4-(2-carboxyethyl)benzamide (Yield: 90.8 %) as a white solid. 

1 H NMR(270 MHz, DMSO-d 8 ) 8 ppm: 1.45(9H, s), 2.59(2H, t, J=7.3 Hz), 2.91(2H, t, J=7.3 Hz), 7.1 3-7.20(2H, m), 
7.40(2H, d, J=8.1 Hz), 7.54(2H, dd, J=7.3, 2.1 Hz), 7.88(2H, d, J=8.1 Hz), 8.66(1 H, br.s), 9.79(1H, br.s) 
(96-5) To a suspension of 0.12 g of the compound from the process (96-4) (0.3 mmol) in 5 mL of benzene were 
added 0.1 mL of triethylamine (0.7 mmol) and 0.3 g of molecular sieves 4A, and the mixture was stirred in a stream 
of nitrogen for 0.5 hours. To the mixture was added 0.15 mL of diphenylphosphoryl azide (0.7 mmol), and the 
mixture was refluxed with heating for 2 hours. After cooling, to the mixture was added 0.4 mL of benzyl alcohol 
(3.8 mmol), and the mixture was refluxed with heating for additional 2.5 hours. After diluting with ethyl acetate, the 
reaction mixture was washed with water and saturated brine. 

The organic layer was dried and evaporated. The residue was purified by column chromatography on silica gel 
(eluent: chloroform: ethyl acetate = 4:1) to give 129 mg of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-[2-(N-benzy- 
loxycarbonylamino)ethyl]benzamide (Yield: 88 %) as a clear oil. 




Example 96 
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mp: (amorphous) 
Example 97 



70 



75 



30 



» ^ 2 -j^^*l)»m„ocarbon»l).,hyl]b. n z a mide (VWft 76.3 %) as an opalascL ace. am ™P |re "W- 
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Example 98 

Preparation of N-(2-amino phenvlM-r(pvridin-3-vl)me^ (Table 1 : Compound 85) 

(98-1 ) To a solution of 1 .99 g of methyl 4-hydroxymethylbenzoate (12.0 mmol) in 20 mL of THF were added 1 .78 
g of N, N'-carbonyldiimidazole (1 1 .0 mmol) at room temperature, and the solution was stirred for an hour. To the solution 
were added 1 .08 g of 3-picolylamine (10.0 mmol) at room temperature, and the mixture was stirred for 3.5 hours and 
left overnight. Water was added to the solution, and the mixture was extracted with ethyl acetate. 

The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column 
10 chromatography on silica gel (eluent: ethyl acetate) to give 2.76 g of N-(4-methoxycarbonyl)benzyloxycarbonyl-3-pic- 
olylamine (Yield: 91.9 %) as a white waxy solid. 

1 H NMR(270MHz, CDCI 3 ) 5 ppm: 3.91 (3H, s), 4.40(2H, d, J=5.9Hz), 5.18(2H, s), 5.50(1H, br.s), 7.24-7.28(1 H, m), 
7.40(2H, d, J=8.1 Hz), 7.65(1 H, d, J=7.3 Hz), 8.02(2H, d, J=8.8 Hz), 8.50-8.53(2H, m) 

is (98-2) To a suspension of 2.40 g of the compound from the process (98-1 ) (8.0 mmol) in 1 0 mL of methanol and 

20 mL of water was added 0.42 g of lithium hydroxide monohydrate (10.0 mmol), and the mixture was stirred at 
room temperature for 5 hours. To the reaction mixture was added 10 % hydrochloric acid to acidified to pH 2 to 4, 
and the precipitated solid was collected by filtration and dried to give 1 .83 g of N-(4-carboxy)benzyloxycarbonyl- 
3-picolylamine (79.9 %) as a white solid. 

20 1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.24(2H, d, J=5.9 Hz), 5.13(2H, s) : 7.33-7.38 (1H, m), 7.46(2H, d, J=8.1 

Hz), 7.94(2H, d, J=8.1 Hz), 7.95-8.01(1 H, m), 8.46(1H, d, J=5.1 Hz), 8.49(1H, d, J=1.5 Hz), 13.0(1H, br.s) 
(98-3) To a suspension of 1 .26 g of the compound from the process (98-2) (4.4 mmol) in 20 mL of dichloromethane 
were slowly added 1 .0 mL of oxalyl chloride (11 .4 mmol) and then several drops of DMR The reaction mixture was 
stirred at room temperature for 10 min. and at 40°C for additional 30 min. After cooling, the mixture was evaporated 

25 and the excess oxalyl chloride was removed by evaporation with toluene. To the residue was added 10 mL of 

dichloromethane. Under ice-cooling, to the mixture was added dropwise a solution of 0.83 g of the compound from 
Example 1 , the process (1-2) (4.0 mmol) in 8 mL of dichloromethane and 8 mL of pyridine, and the solution was 
warmed to room temperature with stirring for 7 hours and left overnight. 

To the mixture was added saturated sodium bicarbonate, and the mixture was extracted with chloroform. The 
organic layer was washed with saturated brine, dried and evaporated. Toluene was added to the residue to azeotrop- 
icalty remove the excess pyridine. The residue was purified by column chromatography on silica gel (eluent: ethyl 
acetate) to give 1.40 g of N-[2-(N-tert-butoxycarbonyl)aminophenyl]-4-[(pyridin-3-yl)methylaminocarbonyloxymethyl] 
-benzamide (Yield: 73.4 %) as a light brown solid. 

35 

1 HNMR (270 MHz, CDCI 3 ) 6 ppm: 1.51 (9H, s), 4.40(2H, d, J=5.9 Hz), 5.19(2H, s) 5 5.56(1 H, m), 7.07(1 H, br.s), 
7.14-7.31 (4H, m), 7.43(2H, d, J=8.1 Hz), 7.65(1 H, d, J=8.1 Hz), 7.76(1 H, d, J=7.3 Hz), 7.95(2H, d, J=8.1 Hz), 8 52 
(2H, d, J=4.1 Hz), 9.32(1 H.br.s) 

(98-4) To a solution of 1 .00 g of the compound from the process (98-3) (2.10 mmol) in 10 mL of dioxane and 2 mL 
40 of methanol was added 9 mL of 4N hydrochloric acid-dioxane at room temperature, and the mixture was stirred 

for 2 hours. To the mixture was added saturated sodium bicarbonate and the mixture was extracted with ethyl 
acetate-methyl ethyl ketone (1 :1 ). The organic layer was washed with saturated brine, dried and evaporated. To 
the residue was added methanol-diisopropyl ether, and the precipitated solid was collected by filtration and dried 
to give 0.79 g of N-(2-aminophenyl)-4-[(pyridin-3-yl)methylaminocarbonyloxymethyl]benzamrde (Yield: quantita- 
45 tive) as a white solid, 

mp: 139-141 °C 

*h NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.25(2H, d, J=5.9 Hz), 4.90(2H, s), 5.1 3(2H, s), 6.60(1 H, dd, J=6.6, 7.3 Hz), 
6.78(1 H, d, J=7.3 Hz), 6.97(1 H, dd, J=6.6, 7.3 Hz), 7.17(1H, d, J=7.3 Hz), 7.36(1H, dd, J=4.4, 8.1 Hz), 7.47(2H, 
d, J=8.1 Hz), 7.67(1 H, d, J=8.1 Hz), 7.97(2H, d, J=7.3 Hz), 7.90-8.00(1 H, m), 8.46(1H, dd, J=1.5, 5.1 Hz), 8 49 
so (1H, d, J=2.1 Hz), 9.65(1 H, br.s) 

IR(KBr)cm" 1 : 3326(br), 1694, 1637, 1526, 1458, 1147, 750, 712 

Example 99 

55 Preparation of N-(2-aminophenvll-4-f3-(imidazol-1-vnpropvlaminocarbonvloxvmethvl1benzamide (Table 1 : Compound 
215) 

The title compound was prepared as described in Example 98. 
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mp: (amorphous) 
Example 100 

Preparation of N-f2-aminophenvlM-(ohenvl a ™t v i a mino)ben7amin» gable 1: c^, ,nH o } 

PhenylM-rtl'OMnzamMe IVrek): 98 %) as a light yJJZm " N < 2 -< N *"' 6w ^'l>™yl»'*><>) 

(1 00-3) To a solution of 1 .6 g of the compound from the process (1 00-2) (4 88 mmoh in 1 5 mi of h^k. 

were added 0.8 ml_ of pyridine (9.9 mmol) and 0.96 mL of phenylacetvT oMorte? 26 If of d |f ^romethane 

(100-4) To a solution of 1 g of the compound from the process nnn q\ r-9 oa mm r*w -~ o c , , 

IR(KBr)crrr 1 : 2937, 2764, 1660, 1598, 1506, 1459 
Example 101 



,N-(2-aminophenyl)-4-f(4-phenvlbutanovl) a minolben7 a miri» (Table 1: Comp ound *) 

50 mp: (amorphous) 

1 H NMR(270 MHz. DMSO-d 6 ) 8 ppm: 1.91(2H, hep, J=7 3 Hz) 2 37f2H t J-7 1 o r^*u . . , « u 



55 



Hz), 7.94(2H, d, J=8.8Hz), 9.57(1H, e), 10.15(1 H, s) 
IR(KBr)cm-1; 3344, 1687, 1603, 1542, 1460, 1315, 1033, 842, 737 
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Example 102 

N-(2-aminophenvh-4-f(4-chloroph9nvlacetvl)aminolbenzamide (Table 1: Compound 15) 
mp: (amorphous) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.72(2H, s), 7.29-7.43(8H, m), 7.77(2H, d, J=8.8 Hz), 8.00(2H, d, J=8.8 Hz), 

10.29(1 H,s), 10.52(1 H,s) 

IRfKBOcm- 1 : 3300, 2868, 1664, 1638, 1520 

Example 103 

N-(2-aminophenvn'4-f(2-nitrophenvlacetyl)amino1benzamide hydrochloride (Table 1 : hydrochloride of Compound 19) 
mp: (amorphous) 

*H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.20(2H, s), 7.20-7.30(3H, m), 7.40-7.45(1 H, m), 7.60(2H, d), 7.71-7.77(3H, 
m), 8.02-8. 10(4H, m), 1 0.27(1 H, br.s), 10.64(1 H.br.s) 
IR(KBr)crrr 1 : 3263, 1676, 1647, 1518, 1184, 759 

Example 104 

N-(2-aminophenvn-4-f(4-nitrophenylacetyl)amino1benzamide (Table 1: Compound 21) 
mp: 222-226 °C 

1 H NMR(270 MHz, DMSO-d 8 ) 5 ppm: 3.90(2H, s), 4.96(2H, br.s), 6.60(1 H, dt, J=1.5, 6.6 Hz), 6.78(1 H, dd, J=1.5, 
6.6Hz), 6.97(1 H, dt, J=1 .5, 6.6Hz), 7. 1 5(1 H, dd, J=1 .5, 6.6 Hz), 7.63(2H, d, J=8.8 Hz), 7.71 (2H, d, J=8.8 Hz), 7.95 
(2H, d, J=8.8 Hz), 8.22(2H, d, J=8.8 Hz), 9.59(1 H, s), 1 0.54(1 H, s). 
IR(KBr)cm-"»: 3395, 3334, 1671, 1630, 1519, 1346 

Example 105 

, N-(2-aminophenvn-4-f(2-aminophenv>acetvhaminolbenzamide (Table 1: Compound 22) 
mp: 177-182 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 3.54(2H, s), 4.88(2H, br.s), 5.09(2H, br.s), 6.55(1 H, dd, J=6.6, 7.3 Hz), 6.59 
(1H, dd, J=7.3, 7.3 Hz), 6.68(1 H, d, J=7.3 Hz), 6.78(1 H, d, J=7.3 Hz), 6.96(2H, dd, J=7.3, 7.3 Hz), 7.06(1 H, d, 
J=6.6 Hz), 7.15(1H, d, J=7.3 Hz), 7.71(2H, d, J=8.8 Hz), 7.95(2H, d, J=8.B Hz), 9.57(1H, br.s), 10.39(1H, br.s) 
IR(KBr)cm _1 : 3374, 3256(br.), 1683, 1597, 1503, 1317, 1262, 1180, 1153, 747 

Example 106 

N-(2-aminophenyl)-4-f(4-aminophenylacetyl)aminolbenzamide (Table 1: Compound 26) 
mp: 219-226 °C(dec.) 

1 H NMR(270MHz, DMSO-d 6 ) 5 ppm: 3.46(2H, s), 4.93(4H, br.s), 6.52(2H,d, J=8.1Hz), 6.59(1H, dt, J=1.5, 7.3 Hz), 
6.77(1 H, dd, J=1.4, 7.3 Hz), 6.97(1 H, dt, J=1.4, 7.3 Hz), 6.99(2H, d, J=8.1 Hz), 7.15(1 H, dd, J=1.5, 7.3 Hz), 7.70 
(2H, d, J=8.8 Hz), 7.93(2H, d, J=8.8 Hz) 
IR(KBr)cnrr»: 3278, 3032, 1675, 1628, 1516 

Example 107 

N-(2-aminophenyl)-4-r(4-methoxyphenylacetyl)aminolbenzamide (Table 1: Compound 32) 
mp: (amouphous) 

1H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 3.62(2H, s), 3.74(3H, s), 6.90(2H, d, J=8.8 Hz), 7.26(2H, d, J=8.8 Hz), 7.30 
(3H, m), 7.39(1H, m), 7.77(2H, d, J=8.8 Hz), 7.99(2H, d, J=8.8 Hz), 10.26(1H, s), 10.44(1H, s) 
IR(KBr)cnrr 1 : 3300, 2759, 1670, 1638, 1514, 1250 
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mp: 140 °C 

IR(KBr)cm-i: 3244, 2951, 2639, 1647, 1599, 1507 
Example 109 

N-(2-aminophe n vl)-4-f(4-triflu 0 rom e thvl P h e n V | ace t vnamino1b e n7 a mid9 (Table HComg ound 4gj 
mp: (amorphous) 

IR(KBr)cm-i: 3260, 1664, 1605, 1521, 1327, 1119 
Example 110 

mp: (amorphous) 
Example 111 

N-(2. a min 0 pheny,H-f (pyridin-3- y ,)^,yl,min 0 lben 7 amiH. dihvdrorhloride^K,. , ■ h^ chJ aqde of Compound 68) 
mp: 182-189 °C(dec.) 

1 H NMR(270MHz, DMSO-d ft ) 8ppm*4 12f2H 7 9Q-7 wmw ™\ 7D n,nu , « „ . 

* hz, b.s7„h, „, .i, ss. ^^^T^^assrs 1 m) - e " ,2K 

Example 112 

mp: 184-186 °C 

8.0 Hz), 7.9 6 , 2 H. d, J= 8.8 Hz), S.^H, d, J= e.o Hz), ft 7«<,H. d, S .4 S.^^o.^H 8 , 
Example 113 

N-(2.aminophenvn.2-chl 0 ro-4-f3-fpvririin-3-vn D roo a nn V | ami n o i benzamida , Tah , Q CompQ|jnH 1gfl} 
mp: (amorphous) 

(2H, d, J= 8.8 Hz), 7.92(2^ d, ji.8 Hz . ei(1 ft d 25 Hz) t^lH s^b » H^' ^ ^ ^ 
IR(KBr)cm-i: 3273, 1675, 1519, 1315, 1181, 852, 747 1 ° °° (1H ' S > 
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Example 114 

N-(2-aminophenvlM-frN-(pyridin-3-^ (Table 1 : Compound 



mp: 145 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.18 and 

4.42(total 2H, s), 4.73 and 4.83(total 2H, s), 4.87(2H, br.s), 6.60(1H, dd, J=7.3, 8.1 Hz), 6.78(1H, d, J=8.1 Hz), 
6.96(1 H, dd, J=7.3, 7.3 Hz), 7.16(1H, d, J=8.1 Hz), 7.35-7.45(1 H, m), 7.66(2H, d, J=5.9 Hz), 7.70-7.80(1 H, m), 
7.90-8.00(2H, m), 8.51-8.55(1 H, m), 8.58(1 H, s), 9.60(1 H, br.s), 10.36 and 10.43(total 1 H, br.s) 

Example 115 

N-(2-aminophenvl)-4-r[N-(pyridin-3-vl)methvlamino|acetvlaminolbenzamide (Table 1: Compound 105) 
mp: 160 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) b ppm: 3.30(2H, s), 3.79(2H, s) : 4.88(2H, s), 6.60(1 H, dd, J=7.3, 7.3 Hz), 6.78(1 H, 
d, J=8.1 Hz), 6.97(1H, dd, J=7.3, 8.1 Hz), 7.16(1H, d, J=8.1 Hz), 7.74(2H, d, J=8.8 Hz), 7.80(1 H, d, J=7.3 Hz), 
7.95(2H, d, J=8.1 Hz), 8.46(1 H, d, J=3.7 Hz), 8.57(1 H, s), 9.57(1 H, s), 10.08(1 H, br.s) 
IR(KBr)cnrr 1 : 3298, 1693, 1637, 1602, 1544, 1454, 1262, 848, 762 

Example 116 

N-(2-aminophenyl)-4-[N-(pyridin-3-vl)methyloxamoylamino1benzamide (Table 1: Compound 104) 
mp: (amorphous) 

- 1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.43(2H, d, J=6.6 Hz), 4.90(2H,br.s), 6.60(1 H, dd, 5=6.6, 7.3Hz), 6.78(1 H, 
d, J=7.3 Hz), 6.97(1 H, ddd, J=1.5, 6.6, 7.3 Hz), 7.16(1H, d, J=7.3 Hz), 7.37(1H, dd, J=4.4, 8.1 Hz), 7.73(1H, d, 
J=8.1 Hz), 7.96 and 7.96(4H, AA'BB 1 , J=9.4 Hz), 8.47(1H, dd, J=1.5, 5.1 Hz), 8.56(1H, d, J=1.5 Hz), 9.59 (1H, s), 
9.67(1 H, t, J=6.6 Hz), 10.92(1 H, br.s) 

~ IR(KBr)cnrr 1 : 3299, 1644, 1518, 1320, 1119, 748 

Example 117 

N-(2-aminophenvl)-4-ffN-(pvridin-3-yl)methvl-N-nicotinovlaminolacetvlamino1benzamide (Table 1: Compound 106) 
mp: (amorphous) 

1 H NMR(270MHz, DMSO-d 6 ) 5 ppm: 4.11 (major 2H, s), 4.26(minor 2H, s), 4.75(major 2H, s), 4.65(minor 2H, s), 
4.88(totaI 2H, br.s), 6.60(total 1H, dd, J=7.3, 8.1Hz), 6.78(total 1H, d, J=73 Hz), 6.97(total IH, dd, J=7.3, 8.1 Hz), 
7.15(total 1H, d, J=8.1 Hz), 7.41-7.95(total 8H, m), 8.46-8.52(total IH, m), 8.63-8. 70(total 2H, m), 9.59(total 1H, s), 
10.22(major 1 H, br.s), 10.37(minor 1 H, br.s) 

IR(KBr)cm _1 : 3269, 1701, 1637, 1603, 1534, 1506, 1312, 1254, 752 
Example 118 

N-(2-aminophenvl)-4-r[4-(pyridin-3-yl)butanovllaminolbenzamide (Table 1 : Compound 70) 
mp: 165-167 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1.88-1.99(2H, m), 2.68(2H, t, J=7.3 Hz), 2.39(2H, t, J=7.3 Hz), 6.78-6.81 
(1 H, m), 6.94-6.99(1 H, m), 7.1 5-7.18(1 H, m), 7.34-7.39(1 H, m), 7.69-7.72(3H, m), 7.94(2H, d, J=8.8 Hz), 8.43-8.48 
(2H, m) 

IR(KBr)cm- 1 : 3291, 1660, 1626, 1308, 1261, 1182, 1027, 825, 747 
Example 119 

N-(2-aminophenvl)-4-rrN-(pvridin-3-vl)methyl-N-methvlaminolacetvlamino1benzamide (Table 1: Compound 108) 
mp: 154-155 °C 
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7.3Hz), 6.78(1 H,d,J=8.1H7). 6.97(1 H.dd,J=7.3, 8.1 Hz). 7.16(1H, d, J=8.1 Hz) 7 38(1H dd J-2Q 8 1 7 77 
OH! b;.? 8 " 8 HZ)> 7 75 * 7 85(1 H ' 7 95(2K J=&8H2) - a47(1K * J=1 - 5HZ >' 8 49 ^ -^1H. s) 10 6 ? 2 

s 

Example 1 20 

N-(2-arninophenvl)-4-fN-(Dvridin-3-vl) o X vacetvlaminolbenzamide stable 1: Comnnnnri 65) 
,0 mp: 175-1 79 °C 

1H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.86(2H, s), 4.90(2H, br.s), 6.60(1 H, d. J=7.3, 7 3 Hz) 6 78(1 H d J-7 3 

K" o 11 5 d ' J=6 6 ' 7 3 HZ) ' 71 60 K d ' J=B 1 H2) ' 7 34 - 7 47 2H ' m • 7 76 2H, d, J=8 8 Hz) 7 98(2H d t« 8 
Hz), 8.22(1 H, d, J=3.6 Hz), 8.39(1 H, d, J=2.9 Hz), 9.60(1 H, br.s), 10.40 1H brs) ( ' ' 

IRfKBrJcnr 1 : 3321, 1655, 1530, 1276, 1231, 1068, 757 ' 



Example 121 



N-(2-amino P henvl)-4-f4-( P vridin-3-vn-i.4 -dloxobutvlaminolbenzamide (Table 1: Compound qq ? 
20 mp: 190-194 °C 

iH NMR(270MHz,DMSO-d 6 )5ppm:2.08(2H,t,J=6.4Hz),3.41(2H,t,J=6.4Hz) 4 8S(2H s) 6 59,1 H t J-5 fi 

T^ouT^ d * J=7 9 H2) ' 6 96(1H ' J=74 HZ) " 715 ( 1H d ' J = 7 Hz • 7.58(1H dd Sfs 7 9 Hz) 7 T^H d 
J=e.9Hz),7.94(2H,d,J=8.9Hz),8.35(1H,d,J = 7.9Hz),8.81(1H,d, J=4Hz) 918MH s) fl 156,1 H in SiU i 
IR(KBr)cm-i: 3317, 1691, 1652, 1601, 1522, 1312, 982 847 764 701 ' 10 32(1H ' S > 



Example 122 



N-(2- am inophenvl)-4.r.q-rN-(py r idin-3.vl)aminol-1.3-diox ODro nvi a m i nolb e n7 a miH fl (T ab |e 1: Com D »„nH oa } 
30 mp: 196 °C(dec.) 

1H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 3.57(2H, s), 4.87(2H, s), 6.57-6.62(1 H. m), 6.76-6 79(1 H m) 6 94-6 99.1 H 
m) 7.14-7.17(1 H, m), 7.33-7.38(1 H, m), 7.73(2H, d, J=8.8 Hz), 7.97(2H, d, J^S.S Hz) 8 05 8 OSOH m^7 8 30 
(1 H, m), 8.75-8.76(1 H, m). 9.59(1 H, s), 10.44(1 H, s), 10.47(1H s) * 8 " 27 - 8 - 30 

IR(KBr)cm-i: 3410, 3315, 1685, 1655, 1625, 1536, 1428, 1362, 1263, 1201, 744 



Example 123 

N-(2-amin 0 phenvl)-4-rN-(pvridin-3-vl)methoxvacetvlamin O l-3.m fl t h V lben7 a miri a ,T ab le 1: Compound ipg) 
40 mp: 178-181 °C(dec.) 

7.3Hz), 6.78(1 H,d,J=8.1 Hz), 6.97(1 H,dd,J=7.3, 8.1 Hz), 7.16(1H, d, J=7.3 Hz) 7 43(1 H dd J-4 4 8 1 y*,\ 771 
OH d, J=8. 1 Hz), 7.79-7.89(3H, m), 8.54(1 H, dd, J=1 .5, 4 4Hz) 8.66( H,d, J=1 SHz^ 360 S t sf 9V0M H Ir .1 
IR(KBr)cm-i: 3394, 3269, 1683, 1630, 1593, 1521, 1460, 1131, 750, 716 1 - 5Mz )> 9.36(1 H, br.s), 9.60(1 H, br.s) 

Example 124 

N-(2-aminoph9nvl)-4-fN-(thiophen-3-vhmeth OX v a cetvlamino1benzamid e ,Tahl» 1: Compound P04) 
B0 mp: 186-189 "C 

1H I NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.11 (2H, s), 4.63(2H, s), 4.89(2H, br.s), 6.60(1 H dd J=7 3 7 3Hzi 6 78 
IR(KBr)cnr»: 3341, 3248, 1694, 1631, 1611, 1506, 1314, 1126 
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Example 125 

N-(2-aminophenvlM-fN-methv1-N-(py (Table 1: Compound 103) 

mp: 180-183 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.24(3H, s), 4.08(2H, br.s), 4.50(2H, s), 4.94(2H, br.s), 6.60(1 H, dd, J=7.3, 
7.3 Hz), 6.79(1 H, d, J=8.1 Hz), 6.98(1 H, dd, J=7.3, 8.1 Hz), 8.03(1 H, d, J=8.1 Hz), 8.48-8.50(2H, m), 9.72(1 H, br.s) 
IRfKBfJcnr 1 : 3395, 3283, 1683, 1639, 1604, 1506, 1459, 1307, 1124 

10 Example 126 

N-(2-aminophenvl)-4-fN-(pyridin-2"Vl)methoxvacetvlamino1benzamide (Table 1: Compound 176) 
mp: 171-173 °C 

1$ 1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.26(2H, s), 4.74(2H, s), 4.89(2H, br.s), 6.60(1H, dd, J=6.6,8.1 Hz), 6.78 

(1H. d, J=7.3 Hz), 6.97(1 H, ddd, J=1.5, 7.3, 8.1 Hz), 7.16(1 H, d, J=7.3 Hz), 7.35(1 H, dd, J=5.1, 6.6 Hz), 7.80(2H, 
d, J=8.1 Hz), 7.80-7.89(1H, m), 7.97(2H, d, J=8.1 Hz), 8.59(1H, d, J=4.4 Hz), 9.59(1H, br.s), 10.30(1H, br.s) 
IRfKBrJcm- 1 : 3391, 3258, 1678, 1629, 1593, 1517, 1128, 767, 742 

20 Example 127 

N-(2-aminophenvl)-4-fN-(N-ntcot}novlamino)acetvlamino1benzam}de (Table 1 : Compound 97) 
mp: 218-220 °C(dec.) 

25 1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.13(2H, d, J=5.9 Hz), 4.89(2H, s), 6.59(1H, dd, J=7.3, 7.3 Hz), 6.77(1H, d, 

J=8.1 Hz), 6.96(1 H, dd, J=7.3, 8.1 Hz), 7.15(1H, d, J=7.3 Hz), 7.55(1H, dd, J=5.1, 8.1 Hz), 7.73(2H, d, J=8.8 Hz), 
7.96(2H, d, J=8.8 Hz), 8.25(1H, d, J=8.1 Hz), 8.74(1 H, d, J=5.1 Hz), 9.07(1H, d, J=1.5 Hz), 9.13(1H, Mike, J=5.9 
Hz), 9.58(1 H, s), 10.36(1 H, s) 



ss 



Example 128 

;N-(2-aminophenvl)-5-f3-(pvridin-3-vl)propionamide|benzofuran-2-carboxvamide (Table 3: Compound 1) 



mp: 267-272 °C 

3S 1H NMR(270 MHz, DMSOd 6 ) 6 ppm: 2.51 (2H, t, J=7.3 Hz), 2.97(2H, t, J=7.3 Hz), 6.61 (1H, dd, J=8.1, 8.8 Hz), 

6.80(1 H, dd, J=1.5, 8.1Hz), 6.99(1 H, dd, J=8.1, 8.8 Hz), 7.20(1 H, dd, J=1.5, 8.1 Hz), 7.32(1 H, dd, J=5.2, 8.1 Hz), 
7.49(1 H, dd, J=1 .5, 8.8 Hz), 7.61 (1 H, d, J=8.8 Hz), 7.67(1 H, s), 7.70(1 H, m), 8.1 5(1 H, d, J=1 .5 Hz), 8.40 (1 H, dd, 
J=1.5, 5.2 Hz), 8.51(1H, d, J=1.5Hz), 9.84(1H, s), 10.1(1H, s) 
IR(KBr)cm -1 : 3333, 3272, 1666, 1583, 1561, 1458, 1314, 1247, 1143, 807, 746, 713 

40 

Example 129 

Preparation of N-(2-aminophenyl)-4-f N-f2-(pyridin-3-vl)oxypropionvl1amlno1benzamide (Table 4: Compound 2) 

45 (129-1) In 10 mL of dichloromethane were dissolved 0.34 g of the compound from Example 47, the process (47-2) 

(1.2 mmol) and 0.34 g of the compound from Example 100, the process (100-2) (1.0 mmol), and then 0.5 mL of tri- 
ethylamine (3.6 mmol). Under ice-cooling, to the solution was added 0.21 g of 2-chloro-1,3-dimethylimidazolidinium 
chloride (1.24 mmol) in 5 mL of dichloromethane, and the solution was stirred under ice-cooling for 2 hours. After 
neutralizing with saturated sodium bicarbonate aq., the mixture was diluted with water and extracted with chloroform. 

50 The organic layer was washed with saturated brine, dried and evaporated. The residue was purified by column chro- 
matography on silica gel (eluent: ethyl acetate:methanol = 10:1) to give 0.68 g of N-[2-(N-tert-butoxycarbonylamino) 
phenyl]-4-[N-[2-(pyridin-3-yl)oxypropionyl]amino]benzamideas a mixture with 1,3-dimethyl-2-imidazolinone. 



iHNMR(270MHz, CDCI 3 ) 6 ppm: 1.52(911, s), 1.70(3H, d, J=6.6 Hz), 4.84(1 H, q, J=6.6 Hz), 6.89(1 H, br.s), 
7.12-7.31 (6H, m), 7.68(2H, d, J=8.8 Hz), 7.79(1 H, d, J=8.1 Hz), 796(2H, d, J=8.8 Hz), 8.34(1 H, d, J=2.9, 2.9 Hz), 
8.43(1 H, d, J=1 .5 Hz), 9.25(1 H, br.s) 

(1 29-2) To a solution of 0.68 g of the compound from the process (1 29-1 ) in 5 mL of dichloromethane was added 
10 mL of 15 %(vol/vol) trifluoroacetic acid/dichloromethane, and the solution was stirred at room temperature for 
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mp: 193-196 °C 



Example 130 

Preparation of N-(?-aminophenvl)-4-f ( nvridin-3-v.Whnv» fl . 0 t y l amino1ban7flmiHo , Tab , e v ComnnitnH m 

at room temperature for 2 hours The resuiino whiS temperature, and the mixture was stirred 

brine, dried and evaporated The resZ wTnurLj Z ■ ^ 0r9a " iC layer W3S Washed wi,h satur ^ 

n-hexane:ethy, acetate I V1 to ethy acetaTe) to Xe 7 L J^t" f « silica * (gradient elu.ion with 
light brown oil. W > 9 6 7 56 9 ° f tert ' butyl (Pynd.n-3-yl)methoxyacetate (33.8 %) as a 

s;^h c s.x : issst 4 03,2H *■ 464,2H ' e) - 7 - 3o(,h * 73 ™" h ' * 

and the precipftated so.id was coi.ected by fi.S and Z^o^TzsT^T V "T^* 6then 
3-yi>me,hoxyacet y .amino]benzamide (Yieid: 85.6 %) as a £5 brown soL 9 ^^P^'H-tN^pyndin- 

IR(KBr)cm-i: 3403, 3341, 3250, 1694, 1630, 1610, 1506. 1314, 1259, 1118, 764 
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Example 131 

Preparation of N-(2-aminophenvlV4'fN'f2'(pvridin"3>vl)methoxvpropionvl1amino1benzamide (Table 4: Compound 1) 

(131-1) To a suspension of 1.24 g of sodium hydride (60 % oil dispersion: 31 mmol) in 90 mL of THF were added 
dropwise 3.27 g of 3-pyridinemethanol (30 mmol) in 10 mL of dry THF at room temperature over 5 min. The resulting 
white suspension was stirred at room temperature for an hour, to which was then added dropwise 6.27 g of tert -butyl 
2-bromopropionate (30 mmol) in 10 mL of dry THF at room temperature over 5 min. The mixture was stirred at room 
temperature for 11.5 hours. After adding water, the mixture was extracted with ethyl acetate. The organic layer was 
10 washed with saturated brine, dried and evaporated. The residue was purified by column chromatography on silica gel 
(eluent: n -hexane: ethyl acetate = 1:1) to give 4.01 g of tert -butyl (pyridin-3-yJ)methoxyacetate (Yield: 56.3%) as a dark 
brown oil. 

1 H NMR(270 MHz, CDCI 3 ) 5 ppm: 1.42(3H, d, J=7.3 Hz), 1 .50(9H, s), 3.96(1 H, q, J=6.6 Hz), 4.47, 4.69(2H, ABq, 
15 J=11.0 Hz), 7.29(1 H, dd, J=5.1, 8.1 Hz), 7.75(1 H, d, J=8.1 Hz), 8.5(1 H, d, J=4.4 Hz), 8.60(1 H, s) 

(131-2) To a solution of 1.09 g of the compound from the process (131-1) (4.59 mmol) in 5 mL of dichloromethane 
was added 8 mL of trifluoroacetic acid, and the solution was stirred at room temperature for 9.5 hours. After evap- 
oration, to the residue was added 25 mL of dichloromethane and 3mLof pyridine. Under ice-cooling, to the solution 
was added dropwise 0.70 g of 2-chbro-1 ,3-dimethylimidaolidinium chloride (4. 1 mmol) in 8 mL of dichloromethane, 
20 and then the mixture was stirred for 30 min. To the solution was slowly added dropwise 0.98 g of the compound 

from Example 100, the process (100-2) (3.0 mmol) in 20 mL of dichloromethane and 10 mL of pyridine under ice- 
cooling over 15 min, and the solution was warmed to room temperature with stirring for 8 hours. After adding 
saturated sodium bicarbonate aq., the mixture was diluted with water and extracted with chloroform. The organic 
layer was washed with saturated brine, dried and evaporated. The residue was purified by column chromatography 
25 on silica gel (oluent: ethyl acetate: methanol = 8:1) to give 1.19 g of N-[2-(N-tert-butoxycabonylamino)phenyl]-4- 

[N-[2-(pyridin-3-yl)methoxypropionyl]amino]benzamide as a 2:3 (molar ratio) mixture with 1,3-dimethyl-2-imida- 
zolinone. 

1H NMR(270MHz, CDCI 3 ) 5 ppm: 1.51(9H, s), 1.54(3H, d, J=6.6 Hz), 4.13(1H, q, J=6.6 Hz), 4.65, 4.71(2H, ABq, 
J=11 .7 Hz), 7.1 2-7.1 8(2H, m), 7.28-7.37(3H, m), 7.6 5(2H, d, J=8.1 Hz), 7.73(2H, br.d, J=5.9 Hz), 7.96(2H, d, J=8.8 
Hz), 8.59-8.64(3H, m), 9.39(1 H, br.s) 

(131-3) To a solution of 1.19 g of the compound from the process (131-2) (1.8 mmol) in 10 mL of dichloromethane 
was added 20 mL of 15 % (vol/vol) trifluoroacetic acid in dichloromethane, and the solution was stirred at room 
temperature for 4.5 hours. The solution was poured into saturated sodium bicarbonate, and dichloromethane was 
removed by evaporation. The resulting aqueous layer was extracted with ethyf acetate. The organic layer was 
25 washed with saturated brine, dried and evaporated. To the residue were added methanol and diisopropyl ether, 

and the precipitated solid was collected by filtration and dried to give 585 mg of N-(2-aminopheny l)-4-[N-[2-(pyridin- 
3-yl)methoxypropionyl]amino]benzamide as a light brown solid, 
mp: 144-1 48 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1 .40(3H, d, J=6.6 Hz), 4. 1 4(1 H, q, J=6.6 Hz), 4.56 and 4.65(2H, ABq, J=1 1 .8 
40 Hz), 4.89(2H, br. s), 6.60(1H, dd, 5=7.3, 7.3Hz), 6.78(1H, d, J=8.1 Hz), 6.97(1H, dd, J=6.6, 7.3 Hz), 7.16(1H, d, 

J=7.3 Hz), 7.40(1 H, dd, J=4.4 Hz, 7.3 Hz), 7.78-7.B5(3H, m), 7.97 (2H, d, J=8.8 Hz), 8.52(1 H, dd, J=1.5, 5.1 Hz), 
8.61(1H, d, J=2.1 Hz), 9.60(1H, s), 10.15(1H, s) 



45 



Example 132 

Preparation of N-(2-aminophenvO-4-(N-benzvlamino)carbonvlbenzamide (Table 1: Compound 8) 



(132-1) To a suspension of 13.0 g of monomethyl terephthalate (72.2 mmol) in 100 mL of toluene was added 
dropwise 10 mL of thionyl chloride at room temperature. After stirring at SO °C for 3 hours, the solvent and an excess 
so amount of thionyl chloride were removed by evaporation. The residue was suspended in 100 mL of dioxane, and 9.98 
g of 2-nitroaniline (72.2 mmol) were added to the suspension, followed by refluxing with heating for 4 hours. 

After cooling and evaporation, the residue was washed with methanol to give 20.3 g of N-(2-nitrophenyl)-4-meth- 
oxycarbonylbenzamide (Yield: 93.7 %) as a yellow solid. 

ss 1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.91 (3H, s), 7.43-7.49(1 H, m), 7.76-7.78(2H, m), 8.03(1 H, d, J=8.1 Hz), 8.08 

(2H, d, J=8.8 Hz), 8.14(2H, d, J=8.8 Hz), 10.94(1 H, s) 

(1 32-2) To a solution of 4.24 g of the compound from the process (1 32-1 ) in 50 mL of THF and 50 mL of methanol 
was added 0.4 g of 10 % Pd/C in a stream of nitrogen, and the mixture was stirred in a stream of hydrogen for 1.5 



77 



BNSDCCID: <EP 0847992A1J_> 



EP 0 847 992 A1 



35 



40 



45 



SO 



ss 



ofganic layer was washed with a small amount ol water ana saturated brine dried and evaonmZ iS „. I 
(1 32-5) To a suspension of 0.20 g of the compound from the process (1 32-4) (0 56 mmol. in a mi h k. 

mTSSh !T Z ; ^fa^S' 8 PPm 4 51(2H ' 5) ' 4 93|2H 6,d >' 6K W « 7 3 Hz) 6 78MH d J-8 1 

S3: SSI* 7 ,e,,H * 7 23-7 35(5K m>> 8 01 ,2H ' 4 J * 8 H * 807(2 " : SSU-'SAS. 

data td 8 f SS^" COmPOU "° * ^ 133 — — * ■«* (dtp,, m NMR 

Example 133 

N-(2-aminophenvl)-4-fN-fP-phon V lethvh a minr,l^r b onvlben7 B m.H a (Table 1 : ComnonnH Q) 
mp: 237-240 °C(dec.) 

1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 2.87(2H, t, J=7.3 Hz), 3.51(2H, dt, J=5 9, 7 3Hz) 4 94.2H bre, 6 firv-m " 
IR(KBr)cm-i: 3396, 3320, 1625, 1602, 1539, 1458, 1313, 699 
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Example 134 

Preparation of N-(2-aminophenvl)-4-fN-(4-nitrophenoxvacetvnamino1benzamide (Table 1 : Compound 54) 

(134-1) To a solution of 3 g of the compound from Example 100, the process (100-2) (9.2 mmol) and 2.16 g of 
4-nitrophenoxyacetic acid (11.0 mmol) in 7 mL of DMF were added 2.82 g of dicyclohexylcarbodiimide (13.8 mmol) in 
5 mL of DMF and a catalytic amount of N,N-dimethylaminopyridine, and the mixture was stirred for one day. After 
completion of the reaction, ethyl acetate was added to the mixture, insolubles were filtered off through celite, and the 
solvent was removed by evaporation. 

The residue was recrystallized from chloroform to give 2.34 g of N-[2-(tert-butoxycarbonylamino)phenyl]-4-[(4-ni- 
trophenoxyacetyl)amino]benzamide (Yield: 50 %). 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 1.45(9H, s), 4.97(2H, s), 7.12-7.26(3H, m), 7.23(2H : d, J=8.8 Hz), 7.53(1H, 
dt, J=2.2, 7.3 Hz), 7.79(2H, d, J=8.8 Hz), 7.95(2H, d, J=8.8 Hz), B.25(2H, d, J=8.8 Hz), 8.71(1H, s), 9.79(1H, s), 
10.52(1 H, s) 

(134-2) To a solution of 0.7 g of the compound from the process (134-1) (1.38 mmol) in 10 mLof acetonitrile was 
added 1 .26 mL of iodotrimethylsilane (8.85 mmol) at room temperature, and the solution was stirred for 2 hours. 
After completion of the reaction, the solution was concentrated. Ethyl acetate was added to the residue, the solution 
was stirred for 20 min, and the precipitated crystals were collected by filtration. The crystals were dissolved in 
methyl ethyl ketone. The solution was washed with saturated sodium thiosulfate aq. and saturated brine in se- 
quence, dried over anhydrous magnesium sulfate, and evaporated. The residue was washed with ethyl acetate 
to give 0.22 g of N-(2-aminophenyl)-4-[N-(4-nitrophenoxyacetyl)amino]benzamide (Yield: 39 %) as white crystals, 
mp: 212-215 °C(dec.) 

^H NMR(270 MHz, DMSO-de) S ppm: 4.97(2H, s), 6.88(1 H, t, J=7.3 Hz), 6.99(1 H, d, J=7.3 Hz), 7.11 (1H, t, J=7.3 
Hz), 7.23(2H,d, J=8.8Hz), 7.24(1 H,m), 7.77(2H, d, J=8.8 Hz), 8.00(2H, d, J=8.8 Hz), 8.25(2H, d, J=8.8 Hz), 9.89 
(1H, s), 10.52(1H, s) 

IR(KBr)cm _1 : 3382, 3109, 1650, 1591, 1508, 1341 
Example 135 

Preparation of N-(2-aminophenvl)-4-f(4-aminophenoxvacetvl)amino1benzamide (Table 1: Compound 55) 

To a solution of 1 .41 g of the compound from Example 1 34, the process (1 34-1 ) (2.78 mmol) in 1 5 mL of methanol 
and 25 mL of THF was added 1 0 % Pd-C, and the mixture was stirred in an atmosphere of hydrogen, at room temper- 
ature for an hour. After completion of the reaction, the catalyst was filtered off and the filtrate was concentrated. The 
residue was triturated with diisopropyl ether to give 1.1 g of N-|2-(tert-butoxycarbonylamino)phenyl]-4-[(4-aminophe- 
noxyacetyl)amino]benzamide. 

The product was dissolved in 15 mL of acetonitrile. To the solution was added 0.74 mL of iodotrimethylsilane (5.20 
mmol), and the mixture was stirred at room temperature for 3 hours. After completion of the reaction, the mixture was 
evaporated. The residue was washed with methyl ethyl ketone to give 0.86 g of N-(2-aminophenyl)-4-[(4-aminophe- 
noxyacetyl)amino]benzamide (Yield: 83 %). 

mp: (amorphous) 

n H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 482(2H, s), 7.13(2H, d, J=8.8 Hz) : 7.30-7.48 (6H, m), 7.82(2H, d, J=8.8 
Hz), 8.03(2H, d, J=8.8 Hz), 1 0.34(1 H, s) s 10.46(1 H, s) 
IR(KBr)cm" 1 : 2873, 2590, 1680, 1602, 1505, 1243 

Example 136 

Preparation of N-(2-aminophenvl)-4-(5-phenoxvmethyl-1 ,3-oxazolin-2-on-3-yl)benzannide (Table 2: Compound 1) 

(1 36-1) To 0.7 g of tert-butyl 4-(N-benzyloxycarbonylamino)benzoate (2.14 mmol) in 10 mL of THF at -78 °C was 
added dropwise 1 .33 mL of n-butyl lithium (2.25 mmol) over 5 min. The mixture was stirred at the same temperature 
for 1 .5 hours. To the mixture was then added 0.31 mL of phenylglycidol (2.29 mmol), and the reaction mixture was 
then stirred at the same temperature for an hour and left overnight at room temperature. After adding saturated 
ammonium chloride aq., the mixture was extracted twice with ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate and evaporated. The residue was recrystallized from diethyl ether to give 0.31 g of 
N-[4-(tert-butoxycarbonyl)phenyl]-5-phenoxymethyl-1,3-oxazolin-2-one (Yield: 39 %). 
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(l 36-2) To a solution of 0.26 g of the compound from the Drocess ««iun 7ru m », «■ . , 

added 0. 15 mL of trimethylsilyl iodide M 05 mmnh3 iS^H- * ( mm0l) ,n 4 mL of acet °n»"'e was 

*H NMR(270 MHz, DMSO-cfe) 5 pom* 3 98MH dri J-fi r or u,\ >i oo a n> A/ni T , (Yieitt 91 /<>). 

was dried over anhydrous magnesium sulfate and ev«norat«H tk T y acetate Tne or 9 an| c layer 

mp: 165-170 °C(dec ) 

IR(KBr)crrr 1 : 3393, 1740, 1610, 1508, 1253 



point 



Example 137 



40 



45 



mp: 162-164 °C 

Hz), 8.04(2H, d, J=8.8 Hz), 9.65(1 H, s) >' 16(1 K d ' J=6 6 Hz) ' 772 < 2H > d * J = 8 8 

IR(KBr)cm""<: 3356, 2365, 1741, 1609, 1510, 1247 

Example 1 38 



so 



55 



N-(2-aminophenyl)-4-(5-hftn y 
Compound 3) 



/methyl-1 f 3-o X azolin-2-on-3-vl)ben7amide hydrochloride f T ab(e 2: hvtohhri Ho g 



mp: 181-183 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 3.69(1 H dd J-5 2 11 n o 7ft Hy ^ , 
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Example 139 

N-(2-aminophenvh^-f5-(pyridin-3-vno^ (Table 2: Compound 4) 

mp: 199-201 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.01(1H, dd, J=6.6, 8.8 Hz), 4.28-4.46(3H, m), 4.96(2H, br.s), 5.14(1H, m), 
6.61(1H, t, J=7.4 Hz), 6.79(1H, d, J=7.4 Hz) 6.98(1H : t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.36(1H, dd, J=4.4, 8.1 
Hz), 7.44(1 H, dd, J=1 .5, 8. 1 Hz) 

IR(KBr)crrr 1 : 2815, 2631, 2365, 1752, 1610, 1520, 1225 
Example 140 

N'(2-aminophenvn'4>[5-(pvridin-3-vl)methvloxvmethyl'1,3-oxazolin-2-on-3-vllbenzamide (Table 2: Compound 5) 
mp: 160-164 °C(dec.) 

1 HNMR(270MHz,DMSO-d 6 )8ppm: 3.73(1 H, dd, J=5.2, 11.7 Hz), 3.79(1 H, dd, J=2.9 : 11.7 Hz), 3.91(1H,dd, J=5.9, 
8.8 Hz), 4.21(1 H, t, J=8.8 Hz), 4.62(2H, s), 4.91 (3H, br.s), 6.60(1 H, t, J=7.4 Hz), 6.78(1 H, d, J=7.4 Hz), 6.98(1 H, 
t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.38(1H, dd, J=4.4, 7.4 Hz), 7.69(2H, d, J=8.8 Hz), 7.71(1H, m), 8.03(2H, d, 
J=8.8 Hz), 8.51 (1H, dd, J=1.5, 4.4 Hz), 8.54(1 H, d, J=1.5 Hz), 9.65(1 H, s) 
IR(KBr)cm" 1 : 3368, 1742, 1648 f 1608, 1492, 1226 

Example 141 

N-(2-aminophenvl)-4-f5-(3>nitrophenoxv)methyl-1,3-oxazolin-2-on-3-vnbenzamide (Table 2: Compound 6) 
mp: 230 °C(dec.) 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.04(1 H, t, J=8.8 Hz), 4.32(1 H, t, J=8.8 Hz), 4.41-4.53(2H, m), 4.91 (2H, s), 
5.15(1H, m), 6.61(1H, t, J=7.4 Hz), 6.79(1H, d, J=7.4 Hz), 6.98(1H, t, J=7.4 Hz), 7.16(1H, d, J=7.4 Hz), 7.46(1H, 
dd, J=1 .5, 8.1 Hz), 7.61 (1 H, t J=8.1 Hz), 7.71-7.79(3H, m), 7.87(1 H, d, J=8.1 Hz), 8.06(2H, d, J=8.8 Hz), 9.66(1 H, s) 
IR(KBr)cm-V 3363, 3095, 2365 ; 1741, 1608, 1529 

Example 142 

N-(2-aminophenvl)-4-r5-(pyridin-2-vl)methvloxvmethvl-1 ,3-oxazolin-2-on-3-vllbenzamide (Table 2: Compound 7) 
mp: 172-174 °C 

1 H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 3.79(1H, dd, J=5.2, 11.0 Hz), 3.85(1H, dd, J=2.9, 11.0 Hz), 3.95(1H, dd, 
J=6.6, 9.6 Hz), 4.23(1 H, t, J=9.6 Hz), 4.67(2H, s), 4.90(2H, s), 4.95(1 H,m), 6.60(IH, t, J=7.4Hz), 6.78(1 H, d, J=7.4 
Hz), 6.97(1 H, t, J=7.4 Hz), 7.16(1 H, d, J=7.4 Hz), 7.29(1 H, dd, J=5.2, 6.6 Hz), 7.40(1 H, d, J=6.6 Hz), 7.70(2H, d, 
J=8.8 Hz), 7.78(1 H, dt, J=2.2, 7.4 Hz), 8.03(2H, d, J=8.8 Hz), 8.51 (1H, d, J=4.4 Hz), 9.64(1 H, s) 
IR(KBr)crrr 1 : 3369, 1743, 1651, 1608, 1492, 1283 

Example 143 

N-(2-aminophenvn"4-f5-(pyridin-2-vl)oxvmethvl-1,3-oxazolin-2-on-3-vllbenzamide (Table 2: Compound 8) 
mp: (amorphous) 

1 HNMR(270MHz, DMSO-d 6 ) 8 ppm: 3.96(1 H, dd, J=5.9, 9.6 Hz), 4.21 -4.40(3H, m), 4.90(2H, s), 5.03(1 H, m), 6.28 
(1H, t, J=6.6 Hz), 6.43(1 H, d, J=9.6 Hz), 6.60(1 H, t, J=6.6 Hz), 6.78(1 H, d, J=6.6 Hz), 6.97(1 H, t, J=7.4 Hz), 7.15 
(1 H, d, J=6.6 Hz), 7.46(1 H, dt, J=7.4, 1 .5 Hz), 7.67(2H, d, J=8.8 Hz), 7.69(1 H, m), 8.03(2H, d, J=8.8 Hz), 9.64(1 H, s) 

Example 144 

N-(2-aminoph8nvl)-4-rN-r3-r(pyridin-3-yl)m8thvlamino1cyclobut8n-1 ,2-dion-4 -vllaminomethyflbenzamide (Table 2: 
Compound 9) 

(144-1 ) To a solution of 0.073 g of 3,4-di-n-butoxy-3-cyclobuten-1 ,2-dlone (0.323 mmol) in 2 mL of THF was added 
0.1 g of the compound from Example 1 , the process (1-4) (0.293 mmol), and the solution was stirred for 4 hours. 
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1 HNMR(270MHz ( DMSO-d e )6ppm- 1 44f9H s> 4 754fiiMH m. tichu w* . ^ « ^ 

?Yie°d:4 9 £r " 1 f 

r5 mp: 230 °C 

20 Example 145 

DMF was slowly added dropwise a solution of 1 n n nVlT I T, dls P ersi °n) (7.5 mmol) in 5 mL of 
eertz-yl halide. the resulting solttlton was heated with slirrine Sao-Caw talTi21? TfT^ 01 th * 

(145-3) To a solution of 0.55 g of the compound from the oroces* ii4«> owi7^.r D , , 

SJi^ss 0 r to 9iv ° ° 32 9 * 4 -< 3 -<p>^ 

ZTZ°,Z: SSSS Weft S° (2K s) ' 436(2K s) ' 438(2H - s >- 735 - 7 ~ 

(145-4) To a solution of 0.31 g of the compound from the process (145-3) (1 .0 mmol) in 1 2 mL of dichloromethane 
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was added dropwise 0.3 mL of oxalyl chloride (3.5 mmol) at room temperature, and the solution was stirred at 
room temperature for 30 min and then at 40 °C for 1.5 hours. After evaporation, the residual solvent was azeo- 
tropically removed with toluene, and the residue was suspended in 10 mL of dichloromethane. To the suspension 
under ice-cooling was added dropwise 0.21 g of the compound from Example 1. the process (1-2) (1.0 mmol) in 
2 mL of dichloromethane and 2 mL of pyridine. The mixture was warmed with stirring to room temperature and left 
at room temperature overnight. After adding saturated sodium bicarbonate aq. ; the mixture was extracted with 
chloroform. The organic layer was washed with saturated brine, dried and evaporated. The residue was purified 
by column chromatography on silica gel (eluent: ethyl acetate:methano! = 20:1) to give 0.10 g of N-(2-tert-butox- 
ycarbonylaminophenyl)-4-[3-(pyridin-3-ylmethyl)imida2olin-2-on-1-yl]methylbenzamide (Yield: 20 %) as a brown 
10 oil. 

1 HNMR(270MHz, CDCI 3 ) 6 ppm: 1.52(9H, s), 3.20(4H, s), 4.45(2H, s), 4.48(2H, s), 6.75(1H, br.s), 7.15-7.40(5H, 
m), 7.65-7.70(2H, m), 7.83(1 H, d, J=7.3 Hz), 7.94(2H, d, J=8.1 Hz), 8.50-8.60(3H, br.m) 

(145-5) To a solution of 100 mg of the compound from the process (145-4) (0.20 mmol) in 2 mL of dioxane was 
added 2 mL of 4N hydrochloric acid-dioxane and then 0.5 mL of methanol to make the mixture homogenous. After 
15 stirring for 2 hours, the solution was neutralized with saturated sodium bicarbonate and extracted with ethyl acetate. 

The organic layer was washed with saturated brine, dried and evaporated. The residue was dried under reduced 
pressure to give 47 mg of N-(2-aminophenyl)-4-[3-(pyridin-3-yl)methylimixazolin-2-on-l-yl]methylbenzamide 
(Yield: 58 %) as a brown oil. 
mp: (amorphous) 

20 1H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 3.20(4H, s), 4.37 (2H, s) t 4.39(2H, s), 4.87(2H, br.s), 6.60(1 H, dd, J=7.3, 

7.3Hz), 6.78(1 H, d, J=8.1Hz), 6.97(1H,dd, J=6.6, 7.3Hz), 7.16(1H, d, J=7.3Hz), 7.35-7.41(3H,m), 7.68(1H, d, 
J=8.1Hz), 7.90-8.00 (2H,m), 8.50(2H, br.s), 9.63(1 H, br.s) 
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Example 146 

Preparation of N-(2-aminophenvn-4-rN-(pvridin-3-vl)methoxvcarbonvlaminomethvl1benzamide 0.5 fumarate (Table 1: 
fumarate.of Compound 82) 

To 10 mL of methanol were added 310 mg of the compound from Example 48, and the mixture was heated to 
dissolve the solid. To the solution was added 96 mg of fumaric acid in methanol, and the solution was cooled. The 
precipitated crystals were collected by filtration and recrystallized from 5 mL of methanol to give 200 mg of the desired 
product (Yield: 56 %). 



mp: 166-167 °C 

35 1H NMR(270 MHz, DMSO-d 6 ) 5 ppm: 4.28(2H, d, J=6.6 Hz), 5.10(2H, s), 6.60(1 H, t, J=8.0 Hz), 6.63(1 H, s), 6.78 

(1H, d, J=8.0 Hz), 6.90-7.50(5H, m), 7.70-8.00(4H, m), 8.53(1 H, d, J=3.6 Hz), 8.60(1 H, s), 9.63(1 H, s) 
IR(KBr)cnrr 1 : 3332, 1715, 1665, 1505, 1283, 1136, 1044, 9B3, 760, 712 



Elementary analysis for C 21 H 20 l\l4O3+1/2C4H4O 4 




C - H N 


Calculated 
Observed 


63.59 5.10 12.90 
63.56 5.22 12.97 



As described in Example 146, the compounds of Examples 147 to 149 are prepared, each of whose melting point 
(mp), 1 H NMR data, IR data and/or elementary analysis data are shown below. 

Example 147 

N-(2-aminophenvl)-4-rN-(pvridin-3-vl)methoxvcarbonvlaminomethvllbenzamide maleate (Table 1: maleate of 
Compound 82) 

mp: 123-124 °C 

55 1 H NMR(270 MHz, DMSO-d 6 ) 6 ppm: 4.28(2H, d, J=6.6 Hz), 5.11(2H. s), 6.24(2H, s), 6.66(1 H, t, J=8.0 Hz), 6.83 

(1H, d, J=8.0 Hz), 6.90-8.00(9H, m), 8.56(1 H, d, J=3.6 Hz), 8.62(1 H, s), 9.69(1 H, s) 
IR(KBr)cm* 1 : 3298, 1719, 1546, 1365, 1313, 1250, 1194, 1149, 1044, 993,862, 751 
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Example 14S 



Elementary analysis for C 21 H 20 N 4 O^C d H 4 O 4+ 0.3 HoO 




C H N 


Calculated 
Observed 


60.31 4.98 11.25 
60.52 5.12 11.03 



mp: 140(dec.) °C 

2Ji35wTiSSi?S 6 ppm 431,2K * *" Hn 5 24(2H * 7 ,0 - 760<6H ' »• ■* 

IR(KBr)cm-i: 2553. 1715. 1628, 1556, 1486, 1254, 1049, 778, 687 
Example 149 

As described in Examp.e 146, the title compound was prepared from the compound of Example 46. 
mp: 154-155 °C 



Elementary analysis 


for C 21 H 20 N 4 O 3 +0.7 C 4 H 4 O 4 +0.7 H,0 




! C 


H 


N 


Calculated 


| 60.79 


5.19 


11.91 


Observed 


j 60.95 


5.20 


11.75 



Comparative Example 1 

N-3-amin 0p henYl)-4-fN-(pvridin-3- V nmethoxvc a rh o nvlami n 0mB thyi 1 h 0 n, ami H. 
As described in Example 48, the title compound was prepared, 
mp: 156 °C 

IR(KB.)cm-1 : 3327. 3218. ,708. 1639, ,536, ,279. „47. ,050, a2. 788 ' 
Comparative Example 2 

N-(4-aminophenyl)-4-fN-(pvridin-3-vnmethox V car b onvlaminomethyiiben2amide 
As described in Example 48, the title compound was prepared, 
mp: 204-205 e C 

1H NMR(270 MHz, DMSO-d 6 ) 8 ppm: 4.27(2H, d. J=6.6 Hz), 4.91 (2H, s) 5 10(2H s) 6 52/9H ri i a a u x 
7.30-7.50(5H. m), 7.70-8.00(4H, m), 8.50-8.60(2H, m). 9.80(1H s) ( ' ' J=8 8 Hz)l 

IR(KBr)cm-i: 3336. 3224, 1706, 1638, 1530. 1279. 1145. 1050. 1005, 827 
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Pharmacological test example 1 

Test for induction of differentiation in A27B0 cells 

Increase of alkaline phosphatase (ALP) activity is known as an indicator for differentiation of human colon cancer 
cells. For example, it is known that sodium butylate may increase ALP activity (Young et al., Cancer Res., 45^ 2976 
(1985); Morita et al., Cancer Res., 42, 4540(1982)). Thus, differentiation inducing action was evaluated using ALP 
activity as an indicator. 



10 Experimental procedure 

To each well of a 96-well plate was placed 0.1 mL of A2780 cells (15,000 cells/well) and the next day was added 
0.1 mL of a sequential dilute of test solution with the medium. After incubation for 3 days, the cells on the plate were 
washed twice with a TBS buffer (20 mM Tris, 137 mM NaCI, pH 7.6). Then, to each well was added 0.05 mL of 0.6 
'5 mg/mL p-nitrophenylphosphate (9.6 % diethanolamine, 0.5 mM MgC^ (pH 9.6)) solution, and the plate was incubated 
at room temperature for 30 min. The reaction was quenched with 0.05 mL/well of 3N sodium hydroxide aq. For each 
well, an absorbance at 405 nm was measured to determine the minimum concentration of the drug inducing increase 
of ALP activity (ALPmin). 



20 Results 



The -results are shown in Table 5. 
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Table 5: Differentiation-inducing action to A2780 cells 



Test 
Compound 


ALPm in /nMl 


Example 1 


1 


Example 2 


3 


Example 3 


3 


Example 4 


1 


Example 5 


1 


Example 6 


1 1 


Example 7 


1 


Example 8 


1 


Example 9 


1 


Example 10 


3 


Example 11 


1 


Example 13 


1 


Example 15 


3 


Example 16 


3 


Example 17 


3 


Example 18 


3 


Example 23 


1 


Example 24 


1 


Example 25 


3 


Example 26 


1 


Example 27 


10 


Example 28 


10 


Example 29 


10 


Example 30 


0 . 1 


Example 31 


10 


Example 32 


3 


Example 33 


0.3 


Example 34 


0.1 


Example 35 


0.3 


Example 36 


10 


Example 37 


1 


Example 38 


3 


Example 39 


0.1 


Example 40 


10 


Example 41 


0 . 3 


?xamn 1 o AO 


1 0 


Example 43 


3 


Example 44 


0.01 


Example 45 


0.003 


Example 46 


0.1 


Example 48 


0.1 


Example 49 


1 


Example 50 


1 
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Table 5 (continued) 
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Test 


ALPmin (jiM) 


Compound 


Example 51 


1 


Example 52 


1 


Example 53 


3 


Example 54 


1 


Example 55 


1 


Example 56 


3 


Example 57 


3 


Example 58 


3 


Example 59 


3 


Example 60 


3 


Example 63 


3 


Example 64 


3 


Example 65 


3 


Example 66 


3 


Example 67 


3 


Example 68 


3 


Example 70 


0 . 1 


Example 71 


10 


Example 72 


10 


Example 73 


3 


Example 74 


10 


Example 76 


1 


Example 77 


3 


Example 79 


0 . 1 


Example 80 


0 . 1 


Example 81 


10 


Example 82 


1 


Example 85 


3 


Example 86 


0 . 3 


Example 87 


0 . 1 


Example 8 8 


0 . 1 


Example 89 


0 . 3 


Example 90 


3 


Example 91 


0 . 1 


Example 9 2 


3 


Example 93 


3 


Example 94 


3 


Example 95 


3 


Example 96 


10 


Example 97 


0 . 1 


Example 9 8 


0 . 1 


Example 99 


3 


Example 100 


1 
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Table 5 (continued) 



5 


Test 

Compound 


A T T"l m Z _ y * » v 1 

j\ JjFmx n ( |iM ) 




Example 
10 J 


3 ~j 


10 


Example 
1 0 2 


3 


Example 
103 






Examp 1 e 
104 


T 


15 


1 Example 
105 


1 




Example 
106 


- 


20 


Example 
107 





Example 
108 


3 




Example 
109 


1 


25 


Example 
110 


3 I 




Example 
111 


3 J 


30 


Example 
112 


0.1 " j 




Example 
1 1 3 


0.3 




Example 
114 


3 


35 


Example 
115 


0.01 




Example 
116 


0.01 H 


40 


Example 
119 


3 




Example 
120 


0.3 j 




Example 
121 


3 


45 


Example 
12 2 


0.03 




Example 

1 2 "3 

■L « «J 


3 


i 

SO 


Example 
124 


3 


I 


Example 
L25 


0.1 




Example 
L 2 6 


3 


55 * 

J 


Example 
-27 


0.3 
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• 


F y a ni n 1 

U A O III Ly X ~ 

128 


0 J 


Examole 

4-J #%, U III J_ V-» 

12 9 


1 




ExaniDle 
130 


0.03 


10 


Examn ] e 
] 3 1 


0 3 




R vflnin 1 p» 

i_i ^ a jii l-J j. w 

132 


1 0 


15 


L> A Q 111 yJ X CT 

133 




i-j /V Q 111 ^/ JL. * — 

134 


•J 




E x a in d 1 © 
135 




20 


E xantp 1 e 
136 


1 




E xampl e 
137 


1 


25 


R x amD 1 e 
138 


1 




R xamole 

1_J V% U All _1_ V— ' 

139 






Rxamnl f» 
140 






U» A u III X CT 

14 1 






Example 
142 


0 . 1 


3$ • 


Example 
143 


3 




Example 
145 


3 




Comp .Ex.1 


>100 


40 


Comp .Ex.2 


>100 



Pharmacological test example 2 

45 Antitumor test procedure 

Murine myeloid leukemia cells WEHI-3 (1 to 3 x 10 6 cells) were intraperitoneal^ inoculated to a Balb/C mouse, 
and administration of a lest compound was initiated on the next day. The day was Day 1 and subsequently the drug 
was orally administered once a day in Day 1 to 4 and in Day 7 to 11 . Survival days after inoculation were observed, 
so which were used to calculate the ratio of the survival days for the test coompound group to those for the control group 
(T/C, %). The ratio was used to evaluate a life prolongation effect. 

Results 

ss The results are shown in Table 6. 
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Table 6: 



10 



20 



Antitumor action to WEHI-3 colls 


Test compound 


Dose(u.mol/kg) 


T/C(%) 


Example 45 


16 


138 


Example 46 


32 


141 


Example 48 


130 


190 


Example 130 


130 


189 



Pharmacological test example a 
1$ Antitumor action test 

Experimental procedure 



To a nude mouse was inoculated tumor cells subcutaneously subcultured in a nude mouse (HT-29 KB 3 it Whon 
The volume of the tumor was determined from the following equation: V 26 ' 



25 



(Volume of a tumor) = 1/2 x (major axis) x (minor axis) 2 



30 



35 



40 



45 



SO 



Results 



HIT !° f ^ COmpound of Exam P |e 48 66 umol/kg) against HT-29 are shown in Figure 1 

The resurts for the compound of Example 48 (dose: 66 umol/kg) against KB-3-1 are shown to FfcuTe 2. 

Calculation Example 

Model construction of superposition usi n g hioh activity compounds 

hioh^w 6 di t m ® nsional structure was ^Perimposed using the compounds of Examples 45 46 and 48 which exhibit „ 

acxm - t0 extract information on spatial con ~ * 

and SYBYI^lscoScf COm ^ ercia "y avai,ab,e P ra 9ram packages, e.g., CATALYST(MSI), Cerius2/QSAR + (MSI) 
For the compound of Example 48, a three-dimensional structure was generated using the sketch function of ^yrv. 
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of common interactions), the degree ol steric superimposition (volume of superimposition) and the activity values. 

It was found that in the superimposed structure obtained, the centroid of ring B (W1), the centroidof ring A (W2) 
and hydrogen bond acceptor (e.g., carbonyl oxygen)(W3) in formula (13) are positioned in a manner that there are the 
following relationships between them; W1-W2 = 8.34 A, W1-W3 = 3.80 A and W2-W3 = 5.55 A. 

Calculation Example 1 : the Compound of Example 1 30 

Appropriate 7 atoms were selected from the possible interaction sites and the constituent atoms of the benzamide 
structure of the compound of Example 130, and optimization was performed by applying restrained potential to the 
compound of Example 130, using the compounds of Examples 45, 46 and 48 used in the above superimposition as 
target structures. Then, optimization was performed without restrained potential to obtain an active conformation of 
the compound of Example 130. For this active conformation, the centroid of the benzene ring in the benzamide (W1), 
the centroid of the pyridine ring (W2) and the carbonyl carbon (W3) were determined to extract the parameters on its 
spatial configuration. 

All conformations were generated for the rotatable bonds, and for each of the conformations, an energy level was 
calculated to determine the most stable structure. The energy level of the most stable structure was calculated to 
determine the difference from the active conformation. As a result., it was found that the structure obtained may have 
a configuration in which W1-W2 = 8.43 A, W1-W3 = 3.82 A and W2-W3 = 5.88 A (energy difference from the most 
stable structure = 2.86 kcal/mol). 

With analysis using the dummy atoms obtained in the construction of the above superimposed structure model, 
the same results were obtained. 

Results 

The results of the calculation are shown in Table 7. 

Table 7: 



Calculation results of the parameters on the spatial configurations 



Compound 


W1-W2(A) 


W1-W3(A) 


W2-W3(A) 


Example 39 


8.20 


3.95 


5.49 


Example 45 


8.54 


3.85 


5.55 


Example 46 


7.42 


3.97 


5.93 


Example 47 


8.52 


3.88 


5.96 


Example 48 


8.43 


3.94 


5.51 


Example 79 


7.09 


5.20 


5.48 


Example 80 


8.59 


4.37 


5.51 


Example 87 


6.80 


3.80 


3.63 


Example 88 


8.67 


3.50 


6.22 


Example 124 


8.29 


3.75 ! 


6.42 


Example 128 


8.64 


3.76 


5.90 


Example 1 30 


6.43 


3.82 


5.88 


Example 131 


8.59 


4.88 


5.47 


Example 1 36 


7.59 


3.94 


7.27 


Example 1 37 


7.58 


3.94 


7.27 


Example 1 38 


9.07 


3.94 


7.47 


Example 1 39 


7.64 


3.94 


7.29 


Example 140 


9.11 


3.94 


7.50 


Example 141 


7.60 


3.94 


7.28 
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A compound represented by formula (1): 



Calculation results of the parameters on the spatial confioumtinnc 


Compound 


W1-W2(A) 


W1-W3(A) 


W2-W3(A) 


Example 142 


9.02 


3.94 


7.44 


Example 143 


7.62 


3.94 


7.29 


Example 145 


8.48 


4.40 


5.69 ! 



A-X-Q-(CH 2 )n 
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R2 



alkyl group having 1 Z j£^? n S S^'?4^ W 8 T° " P> 3 9r ° Up ' ™ 

carbons, an alkylamino group having 1 toTcar3 J T I ' am,noalk >" 9 ratJ P having 1 to 4 
having , to 4 carbons, an a^g^t^ T' " apytam ' no ^ 

perfiuoroalkyloxy group having 1 to 4 canons a fcaSivf™ ' f^,? ^ 9r ° Uf> haV '" g 1 t0 4 Carbons > a 
a phenyl group and a heterocyciic group ' * 9 * ^ ^^^V' 9™p having 1 to 4 carbons, 

X is a bond or a moiety having a structure selected from those illustrated in formula (2): 



40 



45 



— -(CH 2 )e— 
? 4 

— (CHaJg-N— (CH 2 )e— 
O 

— <CHa)g-C~(CH 2 )m— , 
— (CH 2 )g-C-N-(CH 2 )m— 



-(CH 2 )g-0— (CH 2 )e— 

-(CH^g-S— (CH^e— 
R5 O 

— (CHjJg— N-C-tCH^m- 



(2) 



so 



wherein e is an integer of 1 to 4; g and m are independently an inteoer of 0 to 4 R4 ic a hu , 

optional, substtuted aHcy. group having 1 to 4 canons, ^iTC^ZJ " 



O 

II (3) 
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wherein R 6 is an optionally substituted alkyl group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 
4 carbons, a phenyl group or a heterocyclic group; R 5 is a hydrogen atom or an optionally substituted alkyl 
group having 1 to 4 carbons; 

n is an integer of 0 to 4, provided that when X is a bond, n is not zero; 

Q is a moiety having a structure selected from those illustrated in formula (4) 

O R7 R7 0 O R7 R7 0 R7 0 R8 

II i I II II I I II I II I 

—C-N— , —N—C—, — O — C — N — , — N— C-O-, -N— C— N— , 

fir ft, f,r rf, i 7 ?,? (4) 

— C— N— , —N—C—, — O — C— N — , — N— C-O-, — N — C— N — 



wherein R 7 and R B are independently a hydrogen atom or an optionally substituted alkyl group having 1 to 4 
carbons; 

R 1 and R 2 are independently a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, an alkyl 
group having 1 to 4 carbons, an alkoxy group having 1 to 4 carbons, an aminoalkyl group having 1 to 4 carbons, 
an alkylamino group having 1 to 4 carbons, an acyl group having 1 to 4 carbons, an acylamino group having 
1 to 4 carbons, an alkylthio group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 4 carbons, a 
perfluoroalkyloxy group having 1 to 4 carbons, a carboxyl group or an alkoxycarbonyl group having 1 to 4 
carbons; 

R 3 is a hydroxyl or amino group.] or a pharmaceutically acceptable salt thereof. 

.A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1 , wherein n is an inteqer 
of 1 to 4, 



A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim t or 2 ; wherein Q is 
selected from the structures illustrated in formula (5): 

— C-N— , —N—C—, — O— C-N— , — N— C-O-, — N — C — N — (5) 

wherein R 7 and R 8 are as defined above. 

A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 1 , 2 or 3, wherein A is 
an optionally substituted hetero ring. 

A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in Claim 4, wherein A is an 
optionally substituted pyridyl group. 

A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any preceding Claim wherein 
X is a direct bond. 



A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any preceding Claim, wherein 
R 1 and R 2 are a hydrogen atom. 

A benzamide derivative or a pharmaceutically acceptable salt thereof as claimed in any of Claims 1 -5 or 7 wherein 
X is the structure represented by formula (6): 



-(CH 2 )e- (6) 

[wherein e is as defined above.] 
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i ETmfU f eriv f * ive ° r a Pharmaceutically acceptable salt thereof as claimed in any of Claims 1 -5 or 7 wherein 
X is selected from the structures illustrated in formula (7): ' wnere,n 

-(CH 2 )g— O— (CHj)e— , — (CH^g-S— (CH 2 )e— m 
R4 ' 1 ' 

~ (CH 2 )g—N— (CHa>— 

[wherein e, g and R* are as defined above ] 

10 ' £ fJTf ^f eriV fK iV< ? r 9 pharmaceutica,| y acceptable salt thereof as claimed in any of Claims 1 -5 or 7 wherein 
X is selected from the structures illustrated in formula (8) : wnerem 

— (CH 2 )g-C-(CH 2 )m— , -(CH 2 )g-N-C-(CH 2 )m— • /ox 

0 r (8, 



[wherein g, m and R5 are as defined above | 

1 3 " ° f 3 PharmaCeUtiCa " y 3CCeptable Saft thereof as in any preceding Cairn, wherein 

* 14. Abenzamidederivative*^ 



40 



45 




(9) 



so 15. AbenzamidederK,ativeorapharmaceuticalVacce P tablesaltthereofasclaimedinC.a represented by formula 
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(10) 



15 



1 6. A benzamide derivative or a pharmaceutical^ acceptable salt thereof as claimed in Claim 1 represented by formula 
(11). 



20 



25 




CH 




(11) 



35 



40 



17. A benzamide derivative or a pharmaceutical ly acceptable salt thereof as claimed in Claim 1 represented by formula 
(12). 




(12) 



18. An anilide having the structure represented by formula (13): 



45 



so 



55 




(13) 



[wherein A and B are independently an optionally substituted phenyl or heterocyclic group which has 1 to 4 
substituents selected from the group consisting of a halogen atom, a hydroxyl group, an amino group, a nitro group, 
a cyano group, an alkyl group having 1 to 4 carbons, an alkoxy group having 1 to 4 carbons, an aminoalkyl group 
having 1 to 4 carbons, an alkylamino group having 1 to 4 carbons, an acy I group having 1 to 4 carbons, anacylamino 
group having 1 to 4 carbons, an alkylthio group having 1 to 4 carbons, a perfluoroalkyl group having 1 to 4 carbons, 
a perfluoroalkyloxy group having 1 to 4 carbons, a carboxyl group, an alkoxycarbonyl group having 1 to 4 carbons! 
a phenyl group and a heterocyclic group; 
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^ " - — — « ~ A and 8; 

or a pharmaceutically acceptable salt thereof. 

bination and links A and B. 9 " "* Y ' 6 3 m ° ,9ty hav,n 9 ; C °- which is linear, cyclic or their com 

20. An an Hide derivative or a pharmaceutically acceptable salt thereof as claimed in r i«,m a « 1 o . ■ ~ 
opt-onally subst*u«ed phenyl; W1 -W2 is 7.0 to 9.5 A; W, -W3 is 3 0 to 5 0 A and W2-Wal 5.0 to^A." 8 " " 

21 . An anticancer drug comprising one or more compounds as claimed in any of Cairns 1 to 20 as active ingredients. 
22 " S^IKT^ 006 °' ^ C ° mp ° UndS as clai ™< * any of Claims , to 20 as active 
23 ' ' C ° mPOUnd aCC ° rdin9 ,0 ^ ° f C,aimS 1 " 20 the - « compound for use in the treatment of 
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